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Description

TECHNICAL FIELD

[0001] Embodiments of the present disclosure gener-
ally relate to configuring and outputting improved user
interfaces, and specifically to generating and outputting
to display(s) associated with an aerial vehicle improved
user interface(s) that intuitively indicate data captured
associated with the environment of the aerial vehicle.

BACKGROUND

[0002] In many contexts, there are different user inter-
faces rendered toadisplayof anaerial vehicle.Suchuser
interfaces are intended to provide situational awareness,
contextual information, and/or other helpful data to pi-
lot(s) of the aerial vehicle, for example to help the pilot(s)
make informed decisions regarding how to control the
aerial vehicle. In various circumstances, the pilot(s) con-
stantly analyze the user interfaces to stay apprised of the
current operation of the aerial vehicle, environmental
factors, and anything else that may affect how the aerial
vehicle should be controlled. In this regard, the pilot(s)
may have a limited amount of time to view and under-
stand what each element of the interface is meant to
convey, and the ramifications such an element may have
on operating the aerial vehicle.
[0003] Inventors have discovered problems with cur-
rent implementations of configuring and outputting user
interfaces that intuitively provide indications of particular
data. Through applied effort, ingenuity, and innovation,
the inventors have solved many of these problems by
developing the solutions embodied in the present dis-
closure, the details of which are described further herein.
[0004] US 2014/253597 A1 relates to a device, pro-
gram, and method for displaying situation including ob-
servation data obtained by observing meteorological
and/or hydrographic phenomena. Wind indicators vi-
sually indicate a direction and a speed of the wind in a
3D environment. US 2015/330803 A1 relates to an in-
formation display device andmethod. JP 2006 292656 A
relates to a navigation system, and display method of
meteorological information. US 2017/052206 A1 relates
to a measurement device and measurement system.

BRIEF SUMMARY

[0005] In general, embodiments of the present disclo-
sure herein provide improved user interfaces for intui-
tively conveying a plurality of data values utilizing a
dynamic wind indicator. Other implementations will be,
or will become, apparent to one with skill in the art upon
examination of the following figures and detailed descrip-
tion. It is intended that all such additional implementa-
tions be included within this description be within the
scopeof the disclosure andbeprotectedwithin the scope
of the following claims.

[0006] In accordance with a first aspect of the present
disclosure, a computer-implementedmethod for causing
rendering of a user interface including a specially-con-
figured dynamic wind indicator. The computer-imple-
mented method is performable by one or more specially
configured computing device(s) embodied in hardware,
software, firmware, and/or any combination thereof, for
example as described herein. In one example embodi-
ment, the example computer-implemented method in-
cludes receivingwindmovement data comprisingat least
wind speed data and wind directionality data. The exam-
ple computer-implemented method further includes
causing rendering of a user interface comprising an
animated dynamic wind indicator. In the example com-
puter-implemented method, the dynamic wind indicator
visually indicates a direction of a 3D environment based
at least in part on the wind directionality data. Further in
the example computer-implementedmethod, the anima-
tion speed of the dynamic wind indicator is configured
based at least in part on the wind speed data.
[0007] Additionally or alternatively, in some embodi-
ments of the example computer-implemented method,
the dynamic wind indicator includes an animated 3D
chevron row, and the computer-implemented method
further includes setting an orientation of the animated
3D chevron row based at least in part on the wind direc-
tionality data, where the orientation points the animated
3D chevron row in the direction within the 3D environ-
ment; andsettingananimation speedassociatedwith the
animated 3D chevron row based at least in part on the
wind speed data.
[0008] Additionally or alternatively, in some embodi-
ments of the example computer-implemented method, a
further visual property of thedynamic indicator comprises
an opacity property, a size property, or a color property,
where the visual property is applied to an entirety of the
dynamic wind indicator.
[0009] Additionally or alternatively, in some embodi-
ments of the example computer-implemented method,
causing rendering of the user interface including the
dynamic wind indicator includes causing rendering of
the user interface to a primary flight display of an aerial
vehicle.
[0010] Additionally or alternatively, in some embodi-
ments of the example computer-implementedmethod, at
least a portion of the wind movement data is captured by
at least one sensor of an aerial vehicle, and where the
user interface is rendered to at least one display of the
aerial vehicle.
[0011] Additionally or alternatively, in some embodi-
ments of the example computer-implementedmethod, at
least a portionof thewindmovement data is receivedbya
first aerial vehicle from a second aerial vehicle, and
where the user interface is rendered to at least one dis-
play of the first aerial vehicle.
[0012] Additionally or alternatively, in some embodi-
ments of the example computer-implemented method,
the dynamic wind indicator includes at least one 3D
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object performing a continuous animation.
[0013] Additionally or alternatively, in some embodi-
ments of the example computer-implemented method,
the computer-implemented method further includes re-
ceiving, in real-time, updated wind movement data; and
causing, in real-time, updated rendering of the dynamic
wind indicator in the user interface based at least in part
on the updated wind movement data.
[0014] Additionally or alternatively, in some embodi-
ments of the example computer-implemented method,
the computer-implemented method further comprising
receiving orientation data associated with an aerial ve-
hicle, where the direction of the 3D environment is based
at least in part on the orientation data.
[0015] In accordance with a second aspect of the dis-
closure, an apparatus for causing rendering of a user
interface including a specially-configured dynamic wind
indicator is provided. In one example embodiment, the
apparatus includes at least one processor and at least
one memory having computer-coded instructions stored
thereon, where the computer-coded instructions in ex-
ecution with the at least one processor causes the appa-
ratus to perform any one of the example computer-im-
plemented methods described herein. In a second ex-
ample embodiment apparatus, the apparatus includes
means for performing each step of any one of the ex-
ample computer-implemented methods described here-
in.
[0016] In accordance with a third aspect of the disclo-
sure, a computer program product for causing rendering
of a user interface including a specially-configured dy-
namic wind indicator is provided. In one example embo-
diment computer program product, the computer pro-
gram product includes at least one non-transitory com-
puter-readable storage medium having computer pro-
gram code stored thereon that, in execution with at least
oneprocessor, configures thecomputer programproduct
for performing any one of the example computer-imple-
mented methods described herein.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF
THE DRAWINGS

[0017] Toeasily identify thediscussionofanyparticular
element or act, the most significant digit or digits in a
reference number refer to the figure number in which that
element is first introduced.

FIG. 1 illustrates an example system that renders
improved user interfaces in accordance with at least
some example embodiments of the present disclo-
sure.

FIG. 2 illustrates an example intuitive display appa-
ratus in accordance with at least some example
embodiments of the present disclosure.

FIG. 3 illustrates an example data flow for causing

rendering of improved user interfaces in accordance
with at least some example embodiments of the
present disclosure.

FIG.4 illustratesanexample improveduser interface
including a dynamic wind indicator in accordance
with at least some example embodiments of the
present disclosure.

FIG.5 illustratesanexample improveduser interface
including an updated dynamic wind indicator based
at least in part on a change in a direction travelled by
an aerial vehicle in accordance with at least some
example embodiments of the present disclosure.

FIG. 6A illustrates an example dynamic wind indica-
tor including an animated 3D chevron row in accor-
dance with at least some example embodiments of
the present disclosure.

FIG. 6B illustrates an example dynamic wind indica-
tor including an animated 3D chevron row set to an
updatedorientation in accordancewith at least some
example embodiments of the present disclosure.

FIG. 6C illustrates an example dynamic wind indi-
cator includinga solid 3Darrow inaccordancewith at
least some example embodiments of the present
disclosure.

FIG. 6D illustrates an example dynamic wind indi-
cator including a solid 3D arrow set to an updated
orientation in accordance with at least some exam-
ple embodiments of the present disclosure.

FIG. 7 illustrates a flowchart depicting example op-
erations of an example process for causing render-
ing of improved user interface(s) in accordance with
at least some example embodiments of the present
disclosure.

FIG. 8 illustrates a flowchart depicting example op-
erations of an example process for configuring a
dynamic wind indicator including an animated 3D
chevron row in accordance with at least some ex-
ample embodiments of the present disclosure.

DETAILED DESCRIPTION

[0018] Embodiments of the present disclosure nowwill
be described more fully hereinafter with reference to the
accompanying drawings, in which some, but not all,
embodiments of the disclosure are shown. Indeed, em-
bodiments of the disclosure may be embodied in many
different forms and should not be construed as limited to
the embodiments set forth herein, rather, these embodi-
ments are provided so that this disclosure will satisfy
applicable legal requirements. Like numbers refer to like
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elements throughout.

OVERVIEW

[0019] While controlling a vehicle, users operating the
vehicle ("operators") must stay apprised of all scenarios
affecting the vehicle to safely control the vehicle. In
various contexts, user interfaces may be generated
and output, or otherwise rendered, via one or more dis-
plays of the vehicle that attempt to provide useful con-
textual information pertinent to the operator of the vehi-
cle. In some such contexts, these user interfaces update
as new information is received, requiring the operator to
always be looking at the user interface or consistently
checking the user interface for new updates. Often, the
operator may only have a limited time to spend analyzing
the interface as a whole and/or analyzing each interface
element independently before such data is outdated.
Alternatively or additionally, in some circumstances the
operator must make a decision based on the data indi-
cated via the interface (e.g., to control how to operate the
vehicle), such that enabling the operator to make an
informed decision as quickly as possible is desired.
[0020] Operation of aerial vehicles is one such exam-
ple context where efficient conveying of information is
especially desirable. At any given time, an operator of an
aerial vehicle (e.g., a pilot)maybepresentedoneormore
user interface(s) via display(s) of the aerial vehicle, with
each user interface depicting various information. The
pilot may continuously monitor these user interface(s) as
the pilot controls the aerial vehicle. In this regard, the pilot
may analyze such user interface(s) to make an informed
decision regarding what maneuvers are appropriate to
control the aerial vehicle safely, in a desired direction, to
perform a desired movement, and/or the like. Such user
interface(s) often include multiple individual elements,
each associated with different data and/or meant to
convey different information to the pilot. As such, it is
desirable for such interface element(s) to convey to the
pilot the relevant information asaccurately and quickly as
possible.
[0021] Often, user interface(s) are generated with text
elements that include data value(s) determined relevant
to the user. One example context of such data value(s)
includes wind speed and/or direction associated with
wind impacting a particular aerial vehicle. However, such
text elements may not be readily intuitive to a pilot for
conveying the intended information. For example, given
a wind speed for example, a pilot still must analyze the
speed value to determine whether the speed is high or
low. Additionally, given a wind direction for example, a
pilot still must analyze the direction value to determine
that direction as compared to a current direction of the
aerial vehicle, and/or otherwise determine the effect that
the wind direction will have on the aerial vehicle as it
maneuvers. Further still, given both a wind speed and
wind direction, a pilot still must combine these data
values to determine the effect that the wind may have

on the aerial vehicle. In this regard, the cognitive work-
load for the pilot to gain a complete situational awareness
based on such data remains high, and in some circum-
stances it is difficult for a pilot to make an accurate
decision based on such information (e.g., a decision
regarding how to control the aerial vehicle) sufficiently
quickly. A more intuitive mechanism for displaying such
information (e.g., which may bemore readily understood
by a pilot) is therefore desirable.
[0022] Embodiments of the present disclosure provide
for generating and outputting (e.g., by rendering) of im-
proved user interface(s). In some embodiments, the user
interface(s) are improved by including interface ele-
ment(s) specially configured to intuitively convey a plur-
ality of portion(s) of data utilizing limited interface ele-
ment(s). For example, someembodiments of the present
disclosure cause rendering of user interface(s) including
at least one specially configured dynamic wind indicator.
The dynamic wind indicatormore intuitively (e.g., without
the use of just text elements associated with raw data
values) conveys pertinent information to an operator of a
vehicle, allowing the operator to more readily garner a
complete situational awareness based at least in part on
such data and/or to more quickly make accurate deci-
sion(s) based on such data. The specially configured
dynamic wind indicator in some such embodiments vi-
sually indicates a direction of 3Denvironment associated
with wind movement data, and in some such embodi-
ments the specially configured dynamic wind indicator
includes at least one visual property configured based at
least in part on wind movement data.
[0023] In this regard, such dynamic wind indicator(s)
encode multiple data values by visually indicating such
data values utilizing a single, specially configured and
intuitive interface element. Such dynamic wind indica-
tor(s) advantageously reduce the cognitive load required
for a user (e.g., an operator) to accurately ascertain the
information to be conveyed. Additionally, in this regard
such embodiments enable the operator to reduce the
time required to accurately perform a determination, and
ultimately act on such a determination. By enabling
quicker action, such embodiments thus reduce the like-
lihood of errors, unsafe scenarios, and/or other disas-
trous circumstances arising from incorrect determina-
tion(s) from an operator and/or delayed determination(s)
by the operator due to unintuitive, poorly displayed in-
formation.
[0024] Additionally, in some embodiments, dynamic
wind indicator(s) are generated that accurately update
in real-time based on multiple portions of data to intui-
tively convey information as any or all of such underlying
data portions update. For example, in some embodi-
ments, a dynamic wind indicator is configured based at
least in part on orientation data associated with an aerial
vehicle that is determined in real-time. In this regard, as
the orientation data associated with the aerial vehicle
updates, the dynamic wind indicator(s) are updated to
intuitively convey the same information (e.g., wind direc-
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tion and speed) based on the newly updated orientation
data. In this regard, such embodiments are advanta-
geous over other mechanisms of conveying underlying
wind movement data, for example which often merely
depict raw data values and are agnostic to the orientation
of the aerial vehicle itself thus diminishing the intuitive-
ness of such displayed data.
[0025] In the context of aerial vehicles, embodiments
of the present disclosure particularly provide intuitive
visual indicators that are included in user interface(s)
rendered to one or more display(s) for viewing by user(s)
of such vehicles, such as a flight crew. In this regard,
embodiments of the present disclosure provide a clearer
visual representation to the flight crew of particular data
relevant to them (e.g., characteristics of the wind in the
environment, such as wind speed and direction). Such
embodiments intuitively provide a flight crew more con-
text and situational awareness relative to their own ve-
hicle position and/or orientation in three dimensional
space. In this manner, by intuitively making the impact
of such data (e.g., embodying wind speed and direction)
understandable to said flight crew, embodiments reduce
cognitive load of the flight operator and/or some or all
members of a flight crew.
[0026] It will be appreciated that embodiments of the
present disclosure may be advantageous for a myriad of
vehicle types. In this regard, aerial vehicles are utilizedas
an exemplary type of vehicle for purposes of simplifying
the disclosure. The description specific to aerial vehicles
should not limit the scope of the disclosure unless other-
wise explicitly stated.

DEFINITIONS

[0027] "3D environment" refers to electronically man-
aged data embodying or representing a three-dimen-
sional space within which data embodying 3D object(s)
is/are able to be positioned, configured, and/or rendered.
In some embodiments, a 3D environment embodies a
virtual environment that includes any number of 3D ob-
ject(s).
[0028] "3D object" refers to electronically managed
data embodying any virtual object depictable in a virtual
3D space. In some embodiments, a 3D object includes a
data embodying the boundaries of an object positioned
within a coordinate system corresponding to a 3D envir-
onment.
[0029] "Aerial vehicle" refers to any manned or un-
manned vehicle capable of air travel. Non-limiting exam-
ples of an aerial vehicle include a plane, a helicopter, an
unmanned aerial vehicle, an electronic vertical takeoff or
landing aircraft, a jet, a drone, and a quadcopter. At least
some aerial vehicles are controllable by system(s) on-
board the aerial vehicle. At least some aerial vehicles are
controllable by system(s) external from theaerial vehicle,
including andwithout limitation remote control system(s),
ground system(s), and centralized control system(s).
[0030] "Animated 3D chevron row" refers to a plurality

of 3D chevrons that are orientedwithin a 3Denvironment
and that, when rendered, performs one or more anima-
tion(s) that involves visual updating of one or more of the
3D chevron(s) or the plurality of 3D chevrons as a whole.
[0031] "Animation" refers to any change in the look,
position, and/or any other visual aspect of a rendered
interface element, or a sub-element depicted therein,
between two or more points in time. In some contexts,
an animation is depicted as frames of a precompiled
video, set of images, or other precompiled sequence of
data frames. In some contexts, an animation is depicted
by updates to visual data object(s) in real-time.
[0032] "Animation speed" refers to a frame rate or
movement speed by which an interface element, sub-
element depicted therein, and/or virtual object, is up-
dated as part of an animation. In some contexts, an
animation speed corresponds to a frame rate at which
a particular system displays updates for one or more
interface elements. In some contexts, an animation
speed corresponds to a movement speed or other factor
that scales a change in at least one visual property of a
depicted virtual object between updates.
[0033] "Dynamic wind indicator" refers to visually ren-
derable data that visually indicates a plurality of charac-
teristics associated with wind in a particular environment
via a plurality of s at least a direction and a speed.
[0034] "Continuous animation" refers to an animation
that forms a continuous loop or otherwise may continue
for any number of frames.
[0035] "Orientation" refers to electronically managed
data representingadirectionor rotational data value(s) of
a 3D object in a 3D environment. In some embodiments,
an orientation is defined by a rotation vector and/or a
position vector.
[0036] "Visual property" refers to any characteristic of
renderable data that is visible to a user.
[0037] "Winddirectionality data" refers toelectronically
manageddata that representsadirection of travel ofwind
within a particular environment.
[0038] "Wind movement data" refers to electronically
managed data that represents one or more characteris-
tics of wind travelling in a particular environment. In some
embodiments, wind movement data includes one or
more portion(s) of data embodying wind directionality
data and wind speed data.
[0039] "Wind speed data" refers to electronically man-
aged data that represents a speed at which wind is
travelling within a particular environment.

EXAMPLE SYSTEMS AND APPARATUSES OF THE
DISCLOSURE

[0040] FIG. 1 illustrates an example system that ren-
ders improved user interfaces in accordancewith at least
some example embodiments of the present disclosure.
Specifically, FIG. 1depicts anexample system100within
which embodiments of the present disclosure may oper-
ate to provide improved, intuitive user interface(s), for

5

10

15

20

25

30

35

40

45

50

55



6

9 EP 4 198 521 B1 10

example including specially configured at least one dy-
namic wind indicator. As depicted, the system 100 in-
cludes an aerial vehicle onboard system(s) 102 asso-
ciated with an aerial vehicle 112. Additionally or alterna-
tively, in some embodiments, the aerial vehicle 112 is
communicable (e.g., via the aerial vehicle onboard sys-
tem(s) 102) with one or more external computing de-
vice(s) and/or system(s). For example, in some embodi-
ments, the aerial vehicle onboard system(s) 102 is op-
tionally communicable with some or all of the other con-
nected vehicle system(s) 104, flight management sys-
tem(s) 106, and/or environment data system(s) 108. In
some such embodiments, the aerial vehicle onboard
system(s) 102 communicates with the other connected
vehicle system(s) 104, flight management system(s)
106, and/or environment data system(s) 108 via one or
more specially configured communications network(s),
for example the communications network 110.
[0041] In some embodiments, the aerial vehicle on-
board system(s) 102 includes any number of computing
device(s) and/or system(s) embodied in hardware, soft-
ware, firmware, and/or a combination thereof, that con-
trol, operate, and/or otherwise function onboard an aerial
vehicle 112. For example, in some embodiments, the
aerial vehicle onboard system(s) 102 includes one or
more physical component(s) of the aerial vehicle 112,
including and without limitation one or more display(s),
flight management system(s), engine(s), wing(s),
prop(s), motor(s), antenna(s), landing gear(s), and/or
the like. In some embodiments, the aerial vehicle on-
board system(s) 102 includes one ormore sensor(s) that
gather, collect, and/or otherwise aggregates sensor data
relevant to operation of the aerial vehicle 112, associated
with the aerial vehicle 112, and/or otherwise associated
with an environment of the aerial vehicle 112. For exam-
ple, in some embodiments, the aerial vehicle onboard
system(s) 102 includes one or more sensor(s) that cap-
ture and/or receive wind movement data associated with
wind impacting theaerial vehicle112withinasurrounding
environment.
[0042] Additionally or alternatively, in some embodi-
ments, the aerial vehicle onboard system(s) 102 includes
one or more computing device(s) and/or system(s) em-
bodied in hardware, software, firmware, and/or a combi-
nation thereof, that control(s) operation of one or more
physical components of the aerial vehicle 112. For ex-
ample and without limitation, in some embodiments the
aerial vehicle onboardsystem(s) 102 includes computing
device(s) and/or system(s) that control one or more dis-
play(s), flight management system(s), engine(s),
wing(s), prop(s), motor(s), antenna(s), landing gear(s),
sensor(s), and/or the like.
[0043] Additionally or alternatively, in some embodi-
ments, the aerial vehicle onboard system(s) 102 includes
one or more computing device(s) and/or system(s) em-
bodied in hardware, software, firmware, and/or a combi-
nation thereof, that generates and/or otherwise causes
rendering of one or more user interface(s) renderable to

one or more display(s) onboard and/or otherwise asso-
ciated with the aerial vehicle 112. In some embodiments
such computing device(s) and/or system(s) specially
configure some or all element(s) of user interface(s) to
be rendered, for example at least a dynamic wind indi-
cator, based at least in part on received data. For exam-
ple, in some such embodiments the aerial vehicle on-
board system(s) 102 includes computing device(s) an-
d/or system(s) that specially configure a dynamic wind
indicator based at least in part on received wind move-
ment data such that the dynamic wind indicator visually
indicates multiple portions of the wind movement data. It
should be appreciated that the aerial vehicle onboard
system(s) 102 in some embodiments includes any of a
myriad of specially configured computing device(s) an-
d/or system(s) that enable the aerial vehicle 112 to oper-
ate in a particular manner of airborne travel.
[0044] In some embodiments, the aerial vehicle on-
board system(s) 102 includes one or more personal
computer(s), end-user terminal(s), monitor(s) or other
display(s), and/or the like. Additionally or alternatively,
in some embodiments, the aerial vehicle onboard sys-
tem(s) 102 includes one or more data repository/data
repositories embodied in hardware, software, firmware,
and/or any combination thereof, to support functionality
provided by the aerial vehicle onboard system(s) 102.
For example, in some embodiments, such data reposi-
tories provide data storage functionality on the same
computing device(s) and/or other dedicated computing
device(s) of the aerial vehicle onboard system(s) 102.
Additionally or alternatively still, in some embodiments,
the aerial vehicle onboard system(s) 102 includes one or
more specially configured integrated system(s), cir-
cuit(s), and/or the like that process data received by
and/or control one or more other computing device(s)
and/or system(s), or physical component(s), associated
with the aerial vehicle 112.
[0045] The aerial vehicle 112 may embody any of a
myriad of aerial vehicle types. The aerial vehicle 112
includes any number of physical component(s) that en-
able air travel, including and without limitation prop(s),
rotor(s), engine(s), wing(s), and/or the like. Additionally
or alternatively, the aerial vehicle 112 includes any num-
ber of a myriad of controls for operating the physical
components of the aerial vehicle 112 to achieve such
airborne travel. For example, in some embodiments, the
aerial vehicle 112 includes a forward-flying aerial vehicle.
In some embodiments, the aerial vehicle 112 includes a
vertical takeoff and landing aerial vehicle. It will be ap-
preciated that the aerial vehicle 112 may be entirely
manually controlled, semi-autonomous, fully autono-
mous for one or more operations, or any combination
thereof. Non-limiting examples of an aerial vehicle 112
include a plane generally, a helicopter, a drone, an elec-
tric vertical takeoff and landing aircraft (eVTOL), a prop-
based aircraft, a jet, and/or the like. Any particular vehicle
typeutilized in this disclosure ispurely illustrative, andnot
to limit the scope of this disclosure or the appended

5

10

15

20

25

30

35

40

45

50

55



7

11 EP 4 198 521 B1 12

claims presented herewith.
[0046] The other connected vehicle system(s) 104 in-
cludes computing device(s), system(s), and/or onboard
system(s) of other vehicle(s) communicatively coupled
with the aerial vehicle 112 associated with aerial vehicle
onboard system(s) 102. It will be appreciated that the
other connected vehicle system(s) 104 in some embodi-
ments includes computing device(s) and/or system(s) of
one or more other aerial vehicle(s) of the same-type
operating within the same environment as the aerial
vehicle associated with aerial vehicle onboard system(s)
102. For example, in some embodiments some of the
other connected vehicle system(s) 104 include comput-
ingdevice(s) and/or system(s) of other aerial vehicle(s) in
a fleet of a particular type of aerial vehicle. In some such
embodiments, sensor data (for example) captured via
such other connected vehicle system(s) 104 similarly
may be applicable to the aerial vehicle 112 as well.
Additionally or alternatively, in some embodiments, the
other connected vehicle system(s) 104 includes comput-
ingdevice(s) and/or system(s) of groundvehicle(s), other
types of aerial vehicle(s), and/or the like, or any combina-
tion thereof.
[0047] In some embodiments, the aerial vehicle on-
board system(s) 102 receives data from one or more of
the other connected vehicle system(s) 104 that provides
additional context with respect to the environment in
which theaerial vehicle 112associatedwithaerial vehicle
onboard system(s) 102 is operating. Such data may
include sensor data that the aerial vehicle onboard sys-
tem(s) 102 is able to capture, or in some embodiments
includes sensor data not capturable by the aerial vehicle
onboard system(s) 102. For example, in some embodi-
ments, the aerial vehicle onboard system(s) 102 com-
municates with the other connected vehicle system(s)
104 to determine a position of other aerial vehicle(s),
object(s), environmental feature(s) (e.g., buildings, ter-
rain, and/or the like) within the environment of the aerial
vehicle associated with aerial vehicle onboard system(s)
102, and/or the like. Additionally or alternatively, in some
embodiments, the aerial vehicle onboard system(s) 102
communicate with one or more of the other connected
vehicle system(s) 104 to receive sensor data of a parti-
cular data type (e.g., wind movement data) that is not
capturable directly by the aerial vehicle onboard sys-
tem(s) 102. For example, in some embodiments, the
aerial vehicle associated with the aerial vehicle onboard
system(s) 102 does not include a particular sensor for
capturing a particular type of sensor data, and instead
receives such data of the particular data type from the
other connected vehicle system(s) 104.
[0048] In some embodiments, the flight management
system(s) 106 includes one ormore computing device(s)
embodied in hardware, software, firmware, and/or the
like that generate, assign, and/or maintain flight plan
information for one or more aerial vehicle(s). For exam-
ple, in some embodiments, the flight management sys-
tem(s) 106 includecomputingdevice(s) and/or system(s)

of an air traffic control system and/or other authoritative
entity that assigns flight plan information to one or more
aerial vehicle(s). Such information may include, without
limitation, flight plan information embodying a VFR flight
plan, an IFRflight plan, a composite flight plan, and/or the
like defining conditions for operating an aerial vehicle 112
within a particular environment. In some embodiments,
the flight management system(s) 106 captures and/or
otherwise obtains particular data for relaying to the aerial
vehicle 112, for example wind movement data.
[0049] In some embodiments, the flight management
system(s) 106 includes one or more application ser-
ver(s), end user terminal(s), personal computer(s), mo-
bile device(s), user device(s), and/or the like that gen-
erate, assign, and/or transmit flight plan information to
aerial vehicle(s). Additionally or alternatively, in some
embodiments, the flight management system(s) 106 in-
cludes one or more data repository/repositories embo-
died in hardware, software, firmware, and/or a combina-
tion thereof, that stores flight plan information, links be-
tween flight plan information and particular aerial vehi-
cle(s), and/or the like. In some such embodiments, the
flight plan information includes wind movement data for
oneormoreenvironment(s)withinwhichanaerial vehicle
is or will be operating. Additionally or alternatively, in
some embodiments, the flight management system(s)
106 includes one or more computing device(s) and/or
system(s) that detect and/or monitor operation of one or
more aerial vehicle(s) within an environment. For exam-
ple, in some embodiments, the flight management sys-
tem(s) 106 includes one or more radar system(s) that
monitor one or more environment(s).
[0050] The environment data system(s) 108 includes
one or more computing device(s) and/or system(s) that
monitor, capture, and/or otherwise store data represent-
ing one or more aspect(s) of a real-world environment,
object(s) therein, and/or aerial vehicle(s) therein. In some
embodiments, the environment data system(s) 108 in-
cludesoneormoredata repository/repositories that store
wind movement data for one or more environment(s). In
someembodiments, theenvironmentdatasystem(s)108
include one or more specially configured sensor(s) that
capture wind speed data for a particular environment
(e.g., one or more anemometer(s), pressure-based wind
speed and/or direction sensor(s), and/or other sensor(s)
configured to capture wind speed data, wind direction-
ality data, and/or wind movement data. Additionally or
alternatively, in some embodiments, the environment
data system(s) 108 includes one or more data repositor-
y/repositories that store data embodying other environ-
mental aspect(s) that interact with or otherwise affect
operation of aerial vehicle(s) in an environment, for ex-
ample the aerial vehicle 112. In some embodiments, the
environment data system(s) 108 includes a satellite sys-
tem that monitors one or more aspect(s) of an environ-
ment, for example a satellite weather provider and/or
satellite radio provider to the aerial vehicle 112. Alterna-
tively or additionally still, in some embodiments, the en-
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vironment data system(s) 108 embody or include a flight
services data provider system (e.g., a Honeywell flight
services system). In some embodiments, the environ-
ment data system(s) 108 embodies a subsystem of the
flight management system(s) 106 and/or other con-
nected vehicle system(s) 104.
[0051] In some embodiments, the environment data
system(s) 108 includes one or more application ser-
ver(s), end user terminal(s), personal computer(s), mo-
bile device(s), user device(s), and/or the like. Additionally
or alternatively, in some embodiments, the environment
data system(s) 108 includes one or more database ser-
ver(s) specially configured to store data pushed fromone
or more other computing device(s) and/or system(s). In
someembodiments, theenvironmentdatasystem(s)108
includes one or more remote and/or cloud computing
device(s) accessible to the aerial vehicle onboard sys-
tem(s) 102, other connected vehicle system(s) 104, an-
d/or flight management system(s) 106 over a commu-
nications network, such as the communications network
110.
[0052] In someembodiments the communications net-
work 110 enables communication between various com-
puting device(s) and/or system(s) utilizing one or more
combination(s) of wireless and/or wired data transmis-
sion protocol(s). In this regard, the communications net-
work 110 may embody any of a myriad of network con-
figurations. In some embodiments, the communications
network 110 embodies a public network (e.g., the Inter-
net) in whole or in part. In some embodiments, the com-
munications network 110 embodies a private network
(e.g., an internal network between particular computing
devices) inwholeor inpart.Alternativelyor additionally, in
some embodiments the communications network 110
embodies a direct or private connection facilitated over
satellite or radio system(s) that enables long-range com-
munication between aerial vehicle(s) and corresponding
grounded system(s). In some other embodiments, the
communications network 110embodies a hybrid network
(e.g., a network enabling internal communications be-
tween particular connected computing devices and ex-
ternal communications with other computing devices).
The communications network 110 may include one or
more base station(s), relay(s), router(s), switch(es), cell
tower(s), communications cable(s), satellite(s), radio an-
tenna(s) and/or related control system(s), and/or asso-
ciated routing station(s), and/or the like. In someembodi-
ments, the communications network 110 includes one or
more user entity-controlled computing device(s) and/or
other enterprise device(s) (e.g., an end-user’s or enter-
prise router,modem, switch, and/or othernetworkaccess
point) and/or one or more external utility devices (e.g.,
Internet service provider communication tower(s), cell
tower(s), and/or other device(s)). In some embodiments,
the aerial vehicle onboard system(s) 102 communicates
with one or more of the other connected vehicle sys-
tem(s) 104, flight management system(s) 106, environ-
ment data system(s) 108 over the communications net-

work 110 to receive and/or transmit the data described
herein for generating the user interface(s) for providing to
one or more display(s) of an aerial vehicle. In some
embodiments, the communications network 110 embo-
dies a Datalink uplink to the aerial vehicle 112 (e.g., via
the aerial vehicle onboard system(s) 102) that commu-
nicatively couple the airborne system(s) to the ground
system(s).
[0053] FIG. 2 illustrates an example intuitive display
apparatus in accordance with at least some example
embodiments of the present disclosure. Specifically,
FIG. 2 depicts an intuitive display apparatus 200. In some
embodiments, one or more computing device(s) and/or
system(s) of an aerial vehicle, for example included in or
embodied by the aerial vehicle onboard system(s) 102
onboard an aerial vehicle 112, is embodied by one or
more computing devices such as the intuitive display
apparatus 200 as depicted and described in FIG. 2. As
depicted, the intuitive display apparatus 200 includes a
processor 202, memory 204, input/output circuitry 206,
communications circuitry 208, sensor(s) 210, flight con-
trol circuitry 212, and/or wind indication management
circuitry 214. In some such embodiments, the flight con-
trol circuitry 212 is optional. In some embodiments, the
intuitivedisplayapparatus200 is configured, usingoneor
more of the sets of circuitry embodying processor 202,
memory 204, input/output circuitry 206, communications
circuitry 208, sensor(s) 210, flight control circuitry 212,
and/or wind indicationmanagement circuitry 214, to exe-
cute the operations described herein.
[0054] Although components are described with re-
spect to functional limitations, it should be understood
that the particular implementations necessarily include
the user of particular computing hardware. It should also
be understood that in some embodiments certain of the
components described herein include similar or common
hardware. For example, two sets of circuitry may both
leverage use of the same processor(s), network inter-
face(s), storage medium(s), and/or the like, to perform
their associated functions, such that duplicate hardware
is not required for each set of circuitry. Theuse of the term
"circuitry" as used herein with respect to components of
the apparatuses described herein should therefore be
understood to include particular hardware configured to
perform the functions associated with the particular cir-
cuitry as described herein.
[0055] Particularly, the term "circuitry" should be un-
derstood broadly to include hardware and, in some em-
bodiments, software for configuring the hardware. For
example, in some embodiments, "circuitry" includes pro-
cessing circuitry, storage media, network interfaces, in-
put/output devices, and/or the like. Alternatively or ad-
ditionally, in some embodiments, other elements of the
intuitivedisplay apparatus200provideor supplement the
functionality of another particular set of circuitry. For
example, the processor 202 in some embodiments pro-
vides processing functionality to any of the other sets of
circuitry, the memory 204 provides storage functionality
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to any of other the sets of circuitry, the communications
circuitry 208 provides network interface functionality to
any of the other sets of circuitry, and/or the like.
[0056] In some embodiments, the processor 202 (an-
d/or co-processor or any other processing circuitry as-
sisting or otherwise associatedwith the processor) is/are
in communication with the memory 204 via a bus for
passing information among components of the intuitive
display apparatus 200. In some embodiments, for exam-
ple, the memory 204 is non-transitory and includes for
example, one or more volatile and/or non-volatile mem-
ories. In other words, for example, the memory 204 in
some embodiments includes or embodies an electronic
storage device (e.g., a computer readable storage med-
ium). In some embodiments, the memory 204 is config-
ured to store information, data, content, applications,
instructions, or the like, for enabling the intuitive display
apparatus 200 to carry out various functions in accor-
dance with example embodiments of the present disclo-
sure.
[0057] In various embodiments, the processor 202 is
embodied in a number of different ways. For example, in
some example embodiments, the processor 202 in-
cludes one or more processing devices configured to
perform independently. Additionally or alternatively, in
some embodiments, the processor 202 includes one or
more processor(s) configured in tandem via a bus to
enable independent execution of instructions, pipelining,
and/or multithreading. The use of the terms "processor"
and "processing circuitry" should be understood to in-
clude a single core processor, a multi-core processor,
multiple processors internal to the intuitive display appa-
ratus 200, and/or one or more remote or "cloud" proces-
sor(s) external to the intuitive display apparatus 200.
[0058] In an example embodiment, the processor 202
is configured to execute instructions stored in the mem-
ory 204 or otherwise accessible to the processor 202.
Alternatively or additionally, the processor 202 in some
embodiments is configured to execute hard-coded func-
tionality. As such, whether configured by hardware or
software methods, or by a combination thereof, the pro-
cessor 202 represents an entity (e.g., physically embo-
died in circuitry) capable of performing operations ac-
cording to an embodiment of the present disclosurewhile
configured accordingly. Alternatively or additionally, as
another example in some example embodiments, when
the processor 202 is embodied as an executor of soft-
ware instructions, the instructions specifically configure
the processor 202 to perform the algorithms embodied in
the specific operations described herein when such in-
structions are executed.
[0059] As one particular example embodiment, the
processor 202 is configured to perform various opera-
tions associated with generating dynamic wind indica-
tor(s) and/or causing rendering of particular user inter-
face(s) depicting dynamic wind indicator(s), for example
as described with respect to aerial vehicle onboard sys-
tem(s) 102 inFIG. 1 and/or as described further herein. In

some embodiments, the processor 202 includes hard-
ware, software, firmware, and/or a combination thereof,
that receives data indicating one or more characteristics
of wind in an environment, for example and without
limitation wind movement data, wind speed data, and/or
wind directionality data. Additionally or alternatively, in
some embodiments, the processor 202 includes hard-
ware, software, firmware, and/or a combination thereof,
that causes rendering of user interface(s) including one
or more specially configured interface element(s), for
example and without limitation including at least a dy-
namic wind indicator. Additionally or alternatively, in
some embodiments, the processor 202 includes hard-
ware, software, firmware, and/or a combination thereof,
that in real-time updates rendering of a user interface
and/or interface element(s) thereof in response to up-
dated data indicating one or more characteristics of wind
in an environment.
[0060] In some embodiments, intuitive display appa-
ratus200 includes input/output circuitry 206 that provides
output to the user and, in some embodiments, to receive
an indication of a user input. In some embodiments, the
input/output circuitry 206 is in communication with the
processor 202 to provide such functionality. The inpu-
t/output circuitry 206 may comprise one or more user
interface(s) and in someembodiments includes a display
that comprises the interface(s) rendered as a web user
interface, an application user interface, a user device, a
backend system, or the like. In some embodiments, the
input/output circuitry 206 also includes a keyboard, a
mouse, a joystick, a touch screen, touch areas, soft keys
a microphone, a speaker, or other input/output mechan-
isms. The processor 202, and/or input/output circuitry
206 comprising a processor, in some embodiments is
configured to control one or more functions of one or
more user interface elements through computer program
instructions (e.g., software and/or firmware) stored on a
memory accessible to the processor 202 (e.g., memory
204, and/or the like). In some embodiments, the inpu-
t/output circuitry 206 includes or utilizes a user-facing
application to provide input/output functionality to a ser-
vice maintainer device and/or other display associated
with a user. In some embodiments, the input/output cir-
cuitry 206 includes a primary flight display and/or amulti-
function display of an aerial vehicle. Additionally or alter-
natively, in some embodiments, the input/output circuitry
206 includes one or more software-rendered user inter-
face(s) including interface element(s) that depict parti-
cular data and/or information, and/or that receive user
input.
[0061] The communications circuitry 208 includes any
means such as a device or circuitry embodied in either
hardware or a combination of hardware and software that
is configured to receive and/or transmit data from/to a
communications network and/or any other computing
device, circuitry, or module in communication with the
intuitive display apparatus 200. In this regard, the com-
munications circuitry 208 includes, for example in some
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embodiments, a network interface for enabling commu-
nications with a wired or wireless communications net-
work. Additionally or alternatively in some embodiments,
the communications circuitry 208 includes one or more
network interface card(s), antenna(s), bus(es),
switch(es), router(s), modem(s), and supporting hard-
ware, firmware, and/or software, or any other device
suitable for enabling communications via one or more
communications network(s). Additionally or alternatively,
the communications circuitry 208 includes circuitry for
interacting with the antenna(s) and/or other hardware or
software to cause transmission of signals via the anten-
na(s) or to handle receipt of signals received via the
antenna(s). In some embodiments, the communications
circuitry 208 enables transmission to and/or receipt of
data from one or more computing device(s) and/or sys-
tem(s) of other connected vehicle system(s) 104, flight
management system(s) 106, and/or environment data
system(s) 108, in communication with the intuitive dis-
play apparatus 200.
[0062] The sensor(s) 210 includes hardware, soft-
ware, firmware, and/or a combination thereof, that sup-
ports generation, capturing, aggregating, retrieval, an-
d/or receiving of one or more portions of sensor data. In
some embodiments, the sensor(s) 210 includes one or
more discrete component(s) of an aerial vehicle. The
sensor(s) 210 in some embodiments are affixed to, with-
in, and/or otherwiseasapart of anaerial vehicle including
or otherwise associated with the intuitive display appa-
ratus 200. For example, in some embodiments, one or
more of the sensor(s) 210 is/are mounted to the aerial
vehicle, such as the aerial vehicle 112. Non-limiting ex-
amples of sensor(s) 210 include altimeter(s) (e.g., radio
and/or barometric), pressure sensor(s), pilot tube(s),
anemometer(s), image camera(s), video camera(s), in-
frared sensor(s), and/or the like. In some embodiments,
the sensor(s) 210 include one or more computing de-
vice(s) embodying a wind sensor that captures wind
speed data, wind directionality data, and/or wind move-
ment data.
[0063] Additionally or alternatively, in some embodi-
ments, the sensor(s) 210 include communication sys-
tem(s) that enable aggregation of one or more portion(s)
of flight sensor data fromoneormore external computing
device(s) and/or system(s) communicable with the intui-
tive display apparatus 200, for example other connected
vehicle system(s) 104, flight management system(s)
106, and/or environment data system(s) 108. For exam-
ple, in some embodiments, the sensor(s) 210 includes
one or more computing device(s) and/or system(s) that
is/are specially configured to receive one or more por-
tion(s) of wind movement data, wind speed data, and/or
wind directionality data from one or more other aerial
vehicle(s). The other aerial vehicle(s) may capture such
data utilizing one or more onboard sensor(s), and/or
similarly receive such data from other aerial vehicle(s)
or other computing system(s) aswell (e.g., functioning as
a relay). In some embodiments, the sensor(s) 210 in-

cludes one or more computing device(s) and/or sys-
tem(s) that is/are specially configured to receive one or
more portion(s) of wind movement data, wind speed
data, and/or wind directionality data from one or more
ground computing system(s), for example environment
data system(s) 108 and/or flight management system(s)
106.
[0064] In some embodiments, the sensor(s) 210 ad-
ditionally or alternatively include any of a myriad of sen-
sor(s) conventionally associated with drone(s), helicop-
ter(s), and/or other urban air mobility aerial vehicle(s).
Additionally or alternatively, in some embodiments, the
sensor(s) 210 include one or more high-sensitivity sen-
sor(s) to facilitate enable high accuracy capturing of data
in certain circumstances. For example, in some embodi-
ments, the sensor(s) 210 includes one or more high-
sensitivity wind sensor(s) that capture detailed wind
movement data while an aerial vehicle is in flight. Such
higher fidelity sensor(s) may supplement and/or, in other
embodiments, replace the data captured by such sen-
sor(s) with lower fidelity.
[0065] In some embodiments, the sensor(s) 210 in-
cludes hardware, software, firmware, and/or a combina-
tion thereof, embodying one or more navigation sen-
sor(s). In some embodiments, the navigation sensor(s)
includes a global positioning satellite (GPS) tracking chip
and/or the like enabling location services to be requested
and/or determined for a particular aerial vehicle. Addi-
tionally or alternatively, in some embodiments, the sen-
sor(s) 210 includes hardware, software, firmware, and/or
any combination thereof, embodying inertial navigation
sensor(s) that measures speed, acceleration, orienta-
tion, and/or position-related data in a 3D environment.
Additionally or alternatively, in some embodiments, the
sensor(s) 210 includes one or more camera(s) asso-
ciated with a synthetic vision system (SVS). In some
such embodiments, such an SVS camera captures im-
age data representation(s) of the real-world environment
around an aerial vehicle for use in generating corre-
sponding user interface(s) depicting he captured image
data, augmenting such image data, and/or otherwise
providing data to enable an operator to acquire situa-
tional awareness based at least in part on the captured
image data. It will be appreciated that, in some embodi-
ments, the sensor(s) 210 includes a separate processor,
specially configured field programmable gate array
(FPGA), or a specially programmed application specific
integrated circuit (ASIC).
[0066] The optional flight control circuitry 212 includes
hardware, software, firmware, and/or a combination
thereof, that supports functionality associated with navi-
gating and/or controlling an aerial vehicle. In some em-
bodiments, flight control circuitry 212 includes hardware,
software, firmware, and/or a combination thereof, that
receives flight detail data (e.g., embodying a flight plan),
location service(s) data representing a location of the
aerial vehicle, and/or the like.Additionally oralternatively,
in some embodiments, the flight control circuitry 212
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includes hardware, software, firmware, and/or a combi-
nation thereof, that depicts interface element(s) repre-
senting at least a flight path or indication where the aerial
vehicle should travel.
[0067] Additionally or alternatively, in some embodi-
ments, the flight control circuitry 212 includes hardware,
software, firmware, and/or a combination thereof, that
autonomously control(s) oneormore component(s) of an
aerial vehicle. In some such embodiments, the flight
control circuitry 212autonomously control(s) oneormore
physical component(s) of the aerial vehicle to facilitate
movement of the aerial vehicle along a particular flight
path. Alternatively or additionally, in some embodiments,
the flight control circuitry 212 includes hardware, soft-
ware, firmware, and/or a combination thereof, that semi-
autonomously control(s) oneormore component(s) of an
aerial vehicle, for example where certain aspects of the
operation of the aerial vehicle are autonomously per-
formed and others (e.g., directional control) is/are con-
trolledbyauser (e.g., apilot).Alternatively oradditionally,
in some embodiments, the flight control circuitry 212
includes hardware, software, firmware, and/or a combi-
nation thereof, that receives pilot input for controlling one
or more component(s) of an aerial vehicle, for example
via vehicle flight control(s) to alter speed and/or direction
of the aerial vehicle. Alternatively or additionally, in some
embodiments, the flight control circuitry 212 includes
hardware, software, firmware, and/or a combination
thereof, that causes changes to an operational mode
of an aerial vehicle, for example autonomously based
at least in part ononeormoredata-drivenevent(s) and/or
triggers, or in response to user input initiating the change
in operational mode. It will be appreciated that, in some
embodiments, the flight control circuitry 212 includes a
separate processor, specially configured field program-
mable gate array (FPGA), or a specially programmed
application specific integrated circuit (ASIC).
[0068] The wind indication management circuitry 214
includes hardware, software, firmware, and/or a combi-
nation thereof, that supports various functionality asso-
ciated with generating, updating, and/or causing render-
ing of a dynamic wind indicator. In some embodiments,
the intuitive display apparatus 200 includes hardware,
software, firmware, and/or a combination thereof, that
generates a dynamic wind indicator based at least in part
on wind movement data. Additionally or alternatively, in
some embodiments, the intuitive display apparatus 200
includes hardware, software, firmware, and/or a combi-
nation thereof, that sets an orientation of a dynamic wind
indicator. Additionally or alternatively, in some embodi-
ments, the intuitive display apparatus 200 includes hard-
ware, software, firmware, and/or a combination thereof,
that one or more visual property/visual properties of a
dynamic wind indicator. Additionally or alternatively, in
some embodiments, the intuitive display apparatus 200
includes hardware, software, firmware, and/or a combi-
nation thereof, that causes rendering of a dynamic wind
indicator to at least one user interface. It will be appre-

ciated that, in some embodiments, the wind indication
management circuitry 214 includes a separate proces-
sor, specially configured field programmable gate array
(FPGA), or a specially programmed application specific
integrated circuit (ASIC).
[0069] It will be appreciated that, further in some em-
bodiments, two or more of the sets of circuitries 202‑214
are combinable. Alternatively or additionally, in some
embodiments, one or more of the sets of circuitry
202‑214 perform some or all of the functionality de-
scribed associated with another component. For exam-
ple, in some embodiments, one or more of the sets of
circuitry 202‑214 are combined into a single component
embodied in hardware, software, firmware, and/or a
combination thereof. For example, in some embodi-
ments, two or more of the flight control circuitry 212
and wind indication management circuitry 214 are em-
bodied by a single set of circuitry that performs the
combined operations of the individual sets of circuitry.
Similarly, in some embodiments, one or more of the sets
of circuitry, for example flight control circuitry 212 and/or
wind indication management circuitry 214 is/are com-
bined with the processor 202, such that the processor
202 performs one or more of the operations described
abovewith respect to each of these other sets of circuitry.

EXAMPLE DATA FLOWS OF THE DISCLOSURE

[0070] Having described example systems and appa-
ratuses in accordance with the present disclosure, ex-
ample data flowof the disclosurewill nowbediscussed. It
will be appreciated that the depicted and described data
flows are performed by and/or between any of the sys-
tem(s), apparatus(es), and/or the like described herein.
For example, in some embodiments, the data flow re-
presents transmission(s) and/or transformation of data
object(s) between component(s) of the intuitive display
apparatus 200. Alternatively or additionally, in some em-
bodiments, the data flow represents transmission(s) an-
d/or transformation of data between computing de-
vice(s), system(s), and/or external apparatus(es) of the
present disclosure.
[0071] FIG. 3 illustrates an example data flow for caus-
ing rendering of improved user interfaces in accordance
with at least some example embodiments of the present
disclosure. Specifically, FIG. 3 depicts a data flow for
generation of a user interface including a dynamic wind
indicator. The user interface is generated based at least
in part on user interface data 306 generated by an in-
tuitive display apparatus 200.
[0072] As illustrated, sensor(s) 302 generates and/or
captures wind movement data 304. In some embodi-
ments, the wind movement data 304 includes at least
wind speed data. The wind speed data in some embodi-
ments represents a rate of speed at which wind in a
particular environment is travelling, for example as cap-
tured by a wind speed sensor, pressure sensor, anem-
ometer, and/or the like of the sensor(s) 302. Additionally
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or alternatively, in some embodiments, the wind move-
mentdata304 includesat leastwinddirectionality data. In
some such embodiments, the wind directionality data
represents an absolute and/or relative direction of wind
within a particular environment, for example as captured
byawinddirection sensor, anemometer, and/or the likeof
sensor(s) 302. In some embodiments, the same sen-
sor(s) of the sensor(s) 302 capture both wind speed data
and wind directionality data of the wind movement data
304.
[0073] The wind movement data 304 is transmitted
from the sensor(s) 302 to the intuitive display apparatus
200 for processing. In some embodiments, the intuitive
display apparatus 200 processes the wind movement
data 304 to generate a dynamic visual indicator based at
least in part on the wind movement data 304. For exam-
ple, in some embodiments, the intuitive display appara-
tus 200 generates a dynamic wind indicator 310 based at
least in part on the wind movement data 304. In some
such embodiments, the intuitive display apparatus 200
generates the dynamic wind indicator 310 at a particular
orientation based at least in part on the wind movement
data 304. For example, in some embodiments, the in-
tuitive display apparatus 200 sets the dynamic wind
indicator 310 at a particular orientation based at least
in part on a direction within a three-dimensional environ-
ment represented by the wind movement data 304. In
some such embodiments, the intuitive display apparatus
200 sets the dynamic wind indicator 310 at a particular
orientation additionally based at least in part on heading
data indicating a direction of travel for an aerial vehicle.
The heading data may be stored by the intuitive display
apparatus 200, received via one or more of the sensor(s)
302, received from an external data system, and/or the
like. In some such embodiments, the intuitive display
apparatus 200 sets the orientation of the dynamic wind
indicator 310 to face an impact vector determined from
the wind orientation data and the vehicle direction data
(e.g., embodying heading data for an aerial vehicle). The
intuitive display apparatus 200 sets an animation speed
of thedynamicwind indicator 310basedat least in part on
thewindmovement data 304, the wind speed data there-
of. Alternatively or additionally, in some such embodi-
ments, the intuitive display apparatus 200 sets a color,
size, or the like of the dynamic wind indicator based at
least in part on at least a portion of the wind movement
data 304, for example wind speed data thereof.
[0074] The intuitive display apparatus 200 generates
user interface data 306 for rendering to one or more
display(s), such as the display 308. In some embodi-
ments, theuser interfacedata306 includesdataspecially
configured to cause rendering of a particular user inter-
face. The user interface in some embodiments includes
at least the dynamic wind indicator 310. In some embodi-
ments, the user interface data 306 represents a user
interface that includes the dynamic wind indicator 310
as a sub-interface or interface element thereof. It will be
appreciated that the user interface data 306 in some

embodiments embodies a complete user interface to
be rendered to the display 308. In other embodiments,
the user interface data 306 includes data object(s), por-
tion(s), and/or the like, utilized by the display 308and/or a
computing device associated therewith (e.g., a client
device) to configure one or more element(s) of a user
interface. For example, in some embodiments, the user
interface data 306 includes or embodies data utilized to
generateor configureoneormore interfaceelement(s) of
a user interface represented by previously received data.
[0075] In someembodiments, the display 308 is visible
to at least one user. In some embodiments, the display
308 embodies or includes a primary flight display asso-
ciatedwithanaerial vehicle. In this regard, auser, suchas
a pilot or other operator of the aerial vehicle, may utilize
user interface(s) rendered via the display 308 to quickly
and consistently attain situational awareness regarding
an environment around the aerial vehicle. For example,
in some contexts, the dynamic wind indicator 310 is
included in a user interface rendered via the display
308 to provide an intuitive and efficient indicator of wind
movement data 304 to the user, enabling the user to
quickly and accurate ascertain situational awareness
regarding the surrounding environment.
[0076] In some embodiments, the data flow proceeds
continuously to dynamically update one or more as-
pect(s) of the user interface. For example, in some em-
bodiments, the intuitive display apparatus 200 receives,
at predefined interval(s) and/or continuously, windmove-
ment data 304 associated with a particular environment.
It will be appreciated that as one or more aspects of the
environment change (e.g., wind speed, wind direction-
ality, and/or the like) the data value(s) represented by the
wind movement data 304 similarly update. In some such
embodiments, the intuitive display apparatus 200 gen-
erates and/or configures an updated dynamic wind in-
dicator 310, and/or causes rendering of updates to the
user interface data 306 including an updated dynamic
wind indicator 310. One or more aspects of the dynamic
wind indicator 310 may be updated based at least in part
on the updates to the wind movement data 304, for
example by being set to an updated orientation, updating
one or more visual properties, and/or the like. The up-
dates to theuser interface data 306maysubsequently be
outputted, transmitted, and/or otherwise provided to the
display 308 for rendering, for example to replace and/or
update one or more interface element(s) visually depict-
ing the dynamic wind indicator 310. In this regard, as the
windmovement data 304 is updated (e.g., as capturedby
sensor(s) 302 due to changes in the wind in a particular
environment), the intuitive display apparatus 200 causes
rendering of a consistently updated and accurate dy-
namic wind indicator 310.
[0077] In some embodiments, the sensor(s) 302 in-
clude one or more sensor(s) onboard an aerial vehicle,
such that the sensor(s) 302 capture and/or otherwise
receive wind movement data 304 as the aerial vehicle
moves throughout an environment. In some such embo-
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diments, the sensor(s) 302 are onboard the aerial vehicle
together with the intuitive display apparatus 200. Addi-
tionally or alternatively, in some embodiments, the dis-
play 308 is onboard the aerial vehicle together with the
sensor(s) 302 and/or intuitive display apparatus 200. In
this regard, in some such embodiments, the onboard
component(s) and/or subsystem(s) communicate with
one another to provide such user interface(s) via the
display 308 to provide intuitive data (e.g., an updated
dynamic wind indicator) that assists a user (e.g., an
operator of the aerial vehicle) in attaining situational
awareness regarding one or more aspect(s) of the en-
vironment of the aerial vehicle.

EXAMPLE USER INTERFACES AND USER INTER-
FACE ELEMENTS OF THE DISCLOSURE

[0078] Having described example systems, appara-
tuses, and data flows in accordance with the present
disclosure, example user interfaces and interface ele-
ments of the disclosure will now be discussed. It will be
appreciated that, in some embodiments, the depicted
and described user interface(s) and/or user interface
element(s) are rendered via one or more display(s). In
some embodiments, the user interface(s) and/or user
interface element(s) are rendered via one or display(s)
onboard an aerial vehicle, for example a primary flight
display of the aerial vehicle or alternatively a multi-func-
tion display of the aerial vehicle. Additionally or alterna-
tively, in some embodiments, the user interface(s) and/or
user interface element(s) are rendered via one or more
display(s) associated with controlling the aerial vehicle,
whichmay be onboard or external from the aerial vehicle
(e.g., as part of a ground control system). In some em-
bodiments, the user interface(s) and/or user interface
element(s) thereof are visible by an operator of the aerial
vehicle (e.g., a pilot) to intuitively attain updated situa-
tional awareness and to control the aerial vehicle accord-
ingly.
[0079] FIG. 4 illustrates an example improved user
interface including a dynamic wind indicator in accor-
dance with at least some example embodiments of the
present disclosure. Specifically, FIG. 4 depicts an exam-
ple improved user interface 400 including a plurality of
sub-interface(s) (e.g., "user interface elements" or "inter-
face elements"). In some embodiments, the intuitive dis-
play apparatus 200 generates, outputs, and/or otherwise
causes rendering of the user interface 400or oneormore
portion(s) thereof (e.g., the dynamic wind indicator 402).
Each sub-interface of the user interface 400 represents
particular data that assists an operator, for example a
pilot, associated with an aerial vehicle in attaining situa-
tional awareness while operating the aerial vehicle. In
some embodiments, the user interface 400 embodies a
user interface of a synthetic vision system associated
with the aerial vehicle and rendered to a display onboard
the aerial vehicle (e.g., a primary flight display).
[0080] As illustrated, the user interface 400 includes a

primary view 410. In some embodiments, the primary
view 410 depicts a captured and/or virtual representation
of an environment. In some embodiments, the primary
view 410 depicts an environment surrounding an aerial
vehicle associated with the intuitive display apparatus
200. For example, in some embodiments, the primary
view 410 includes real-time image data and/or real-time
video data depicting a true representation of the environ-
ment around an aerial vehicle. Alternatively or addition-
ally, in some embodiments, the primary view 410 depicts
a virtual representation of the environment based at least
in part on image data, video data, sensor data, stored
terrain data, and/or the like. In this regard, the primary
view 410 may visually depict the terrain and/or other
environmental object(s) around an aerial vehicle to en-
able an operator to control the aerial vehicle based at
least in part on such environment object(s).
[0081] The user interface 400 further includes aerial
vehicle directionality element 406. The aerial vehicle
directionality element 406 depicts an indication of the
forwardpathalongwhichanaerial vehicle is travelling, for
example the aerial vehicle of which the intuitive display
apparatus 200 generating the user interface 400 is on-
board. As illustrated, the aerial vehicle directionality ele-
ment 406 indicates that the aerial vehicle is travelling
close to due north at nearly 0° from a particular axis (e.g.,
defining the northern direction). In this regard, as the
aerial vehicle is controlled throughout the environment
(e.g., to turn left and/or right throughout an airspace), it
will be appreciated that the aerial vehicle directionality
element 406 in some embodiments is updated to depict
the current forward-direction of the aerial vehicle with
respect to the particular axis. In some embodiments, the
intuitive display apparatus 200 configures the aerial ve-
hicle directionality element 406 based at least in part on
data indicating an orientation, direction of travel, and/or
other path of anaerial vehicle. In someembodiments, the
intuitive display apparatus 200 receives and/or captures
such data utilizing one or more sensor(s) onboard the
aerial vehicle, for example as part of or otherwise com-
municatively coupled with the intuitive display apparatus
200.
[0082] The user interface 400 further includes wind
data text elements 404. As illustrated, the wind data text
elements 404 includes text interface elements that in-
dicate a wind direction and wind speed. In some embodi-
ments, the data values depicted by such text interface
elements represent windmovement data received by the
intuitive display apparatus 200 that rendered the user
interface 400. For example, in some embodiments the
intuitive display apparatus 200 sets the wind data text
elements 404 to depict particular data values that corre-
spond to wind directionality data and wind speed data in
received and/or captured wind movement data. As illu-
strated, thewinddata text elements404 indicates that the
wind in the environment surrounding the aerial vehicle is
moving at 25 knots in a direction 133 degrees to the
southeast. In some embodiments, for example, the in-
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tuitive display apparatus 200determines the speed value
"25" from wind speed data and the direction "SE 133°"
from wind directionality data, and renders the wind data
text elements 404 accordingly. In some contexts, text
elements indicating one or more aspects of an environ-
ment (e.g., wind speed and wind direction) are included
as determined from regulatory requirement(s), system
required configuration(s), and/or the like that require
particular interface element(s) to depict particular data
value(s).
[0083] During operation of an aerial vehicle, it often is
vital to know the wind speed and wind directionality to
control the aerial vehicle as desired. For example, in
various contexts an aerial vehicle is controlled in a man-
ner that safely operates in a desired manner (e.g., a
desired direction at a desired speed) despite the wind
impacting operation of the aerial vehicle. It will be appre-
ciated that while the wind data text elements 404 do
convey aspects of windmovement data that are relevant
to the operator of the aerial vehicle, the raw data values
depicted alone require additional consideration by the
operator to fully attain situational awareness regarding
the impact of the wind. For example, given the wind data
text elements 404 alone, an operator of the aerial vehicle
must determine which direction corresponds to "SE
133°." Once determined, the operator must also deter-
mine how wind in that direction will impact the aerial
vehicle. Additionally, the operator must also specifically
determine how wind at the particular current wind speed
(e.g., "25 knots") as depicted by the wind data text ele-
ments 404 will impact the vehicle. For example, in this
regard the operator must determine how strongly and in
what direction the wind will affect the flight of the aerial
vehicle based on the current direction that the aerial
vehicle is travelling. In this regard, an operator often
cannot attain accurate situational awareness quickly uti-
lizing the wind data text elements 404 alone, and must
utilize an increased cognitive load to attain such situa-
tional awareness.
[0084] The user interface 400 further includes a user
interface element representation of dynamic wind indi-
cator 402. As illustrated, the dynamic wind indicator 402
is specially configured to intuitively convey various in-
formation associated with wind in an environment. For
example, in some embodiments the intuitive display ap-
paratus 200 configures the dynamic wind indicator 402
utilizing the same wind movement data that was utilized
to configure thewind data text elements 404. Additionally
or alternatively, in some embodiments the dynamic wind
indicator 402 is configured basedat least in part ononeor
more additional data value(s), as described herein.
[0085] As depicted, the dynamic wind indicator 402
embodies an animated 3D chevron row. The animated
3D chevron row includes a plurality of animated 3D
chevrons, each animated 3D chevron animated by tra-
versing in a particular direction of a 3D environment. In
some embodiments, the intuitive display apparatus 200
continuously renders the animated 3D chevron row em-

bodying the dynamic wind indicator 402 with new ani-
mated 3D chevrons at the beginning of the animated 3D
chevron row. Similarly, one or more animated 3D chev-
ron(s) may be de-rendered upon detecting one or more
data-driven triggering condition(s), for example after an
animated 3D chevron has been instantiated for a thresh-
old interval of time, after the animated 3D chevron has
travelled a particular distance in the 3D environment,
and/or after the animated 3D chevron is determined no
longer in frame. In this regard, as the animated 3D
chevron row is updated, the intuitive display apparatus
200may update the animated 3D chevrons to ensure the
dynamic wind indicator 402 is rendered as a continuous
animationofmoving chevronsembodiedas individual 3D
objects. In other embodiments, the dynamic wind indi-
cator 402 may be embodied by any of a myriad of other
3D object(s) and/or image(s). For example, in some
embodiments, the dynamic wind indicator 402 embodies
or includes a single, solid 3D arrow.
[0086] In some embodiments, the intuitive display ap-
paratus 200 configures one or more visual property/pro-
pertiesof thedynamicwind indicator 402basedat least in
part on wind movement data. For example, in some
embodiments, the intuitive display apparatus 200 sets
the animation speed of the animated 3D chevron row
embodying thedynamicwind indicator 402basedat least
in part on wind speed data of wind movement data
received by and/or captured by the intuitive display ap-
paratus 200. In one example contexts, the intuitive dis-
play apparatus 200 sets the animation speed of the
animated 3D chevron row such that the animated 3D
chevrons thereof translate and/or otherwise move at a
particular speed or otherwise the animated 3D chevron
row updates at a particular frame rate based on the wind
speed data. In some embodiments, the intuitive display
apparatus 200 sets the animation speed as the wind
speed data is higher, and slower as the wind speed data
is lower. In some embodiments, the intuitive display
apparatus 200 determines the animation speed to set
the dynamic wind indicator 402 based on a particular
mathematical formula, algorithm, lookup table of data
value(s) and/or ranges of data value(s), and/or the like.
[0087] It will be appreciated that, in some embodi-
ments, oneormoreother visual propertiesof thedynamic
wind indicator 402 is/are set basedat least in part onwind
speed data. For example, in some embodiments, the
intuitive display apparatus 200 configures a size, shape,
color, animation type, particle effect, or the like of or
associated with the dynamic wind indicator 402 based
at least in part on the wind speed data. In some embodi-
ments, for example where the dynamic wind indicator
402 includes a plurality of 3D object(s), the individual 3D
object(s) of the plurality of 3D object(s) pulse in succes-
sion (e.g., according to a particular order), and/or pulse in
the same time, based at least in part on wind speed data
and/or one or more other portion(s) of data. Additionally
or alternatively, in some embodiments, a hue, saturation,
transparency, or opacity value of the dynamic wind in-
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dicator 402 is set based at least in part on the wind speed
data. In some embodiments, the dynamic wind indicator
402 is configured to depict an animated color ramp that
traverses along a 3Dobject, or an image (e.g., in 2D), at a
particular rate based at least in part on the wind speed
data, for example by animating at a faster speed as the
wind speed data increases in value. Any such visual
property may be altered based at least in part on the
value of the wind speed data.
[0088] In some embodiments, the intuitive display ap-
paratus 200 further configures the dynamic wind indica-
tor 402 based at least in part on the same and/or one or
more other portion(s) of the wind movement data. For
example, in some embodiments, the intuitive display
apparatus 200 configures the dynamic wind indicator
402 based at least in part on wind directionality data of
the wind movement data received by and/or captured by
the intuitive display apparatus 200. In some such embo-
diments, the intuitive display apparatus 200 sets the
orientation of the dynamic wind indicator 402 such that
the animated 3D chevron row is directed to a particular
directionof a 3Denvironment. In someembodiments, the
intuitive display apparatus 200 sets the orientation to the
direction of the 3D environment to face a direction re-
presented by the wind directionality data. As illustrated,
the orientation of the dynamic wind indicator 402 may be
set to a direction that corresponds to the southeast by
133°, as depicted by the wind data text elements 404.
[0089] Additionally or alternatively, in some embodi-
ments, the dynamic wind indicator 402 is oriented based
at least in part on directionality data associated with the
aerial vehicle itself. For example, in some embodiments,
the dynamic wind indicator 402 is orientated based at
least in part on aerial vehicle direction data (e.g., vehicle
heading data) that indicates a direction of travel of the
aerial vehicle (e.g., a forward-facingdirectionof travel in a
circumstance where the aerial vehicle is flying forward).
In this regard, in some embodiments, the direction of
travel of the aerial vehicle is utilized as an axis to be
compared with the wind directionality data to rotate an-
d/or otherwise orient the dynamic wind indicator 402
based at least in part on the deviation of the direction
represented by the wind directionality data from the
direction of travel. For example, in some embodiments,
the animated 3D chevron row embodying the dynamic
wind indicator 402 is oriented to face "outward" from the
user interface 400 in a circumstance where the direction
of travel of the aerial vehicle is opposite the direction of
the 3D environment represented by the wind direction-
ality data. Similarly, in some embodiments the animated
3D chevron row embodying the dynamic wind indicator
402 is oriented to face "inward" from the user interface
400 in a circumstance where the direction of travel of the
aerial vehicle matches the direction of the 3D environ-
ment represented by thewind directionality data. It will be
appreciated that, in this regard, the intuitive display ap-
paratus 200 may render the dynamic wind indicator 402
at any orientation depicting a direction of a 3D environ-

ment based on the angle offsets in each dimension
between a first vector representing the direction of travel
of an aerial vehicle (e.g., represented by aerial vehicle
movement data captured by one or more sensor(s) of or
communicatively coupled with the 200, for example) and
a second vector representing the direction of the 3D
environment corresponding to wind directionality data.
[0090] Asdescribed, the dynamicwind indicator 402 of
the user interface 400 may dynamically update as parti-
cular updated data is received and/or captured, for ex-
ample during operation of the aerial vehicle. In one ex-
ample context, the aerial vehicle is operated to turn in
accordance with aerial vehicle steering direction 408, for
example turning to the left as depicted in FIG. 4. The
aerial vehicle steering direction 408 is not rendered to the
user interface 400, andmeant only to provide a depiction
of the direction inwhich the aerial vehicle associatedwith
the intuitive display apparatus 200 travels for purposes of
depicting and describing updates to the user interface
400. Specifically in the context as depicted, the aerial
vehicle turns to the left 90 degrees between the time that
user interface 400 is depicted in FIG. 4 and the time that
user interface 500 is depicted in FIG. 5. It will further be
appreciated that this particular change in operation is
merely exemplary, and the dynamic wind indicator 402
mayupdate basedonanychange in direction indicated in
wind directionality data and/or change in direction of an
aerial vehicle.
[0091] FIG. 5 illustrates an example improved user
interface including an updated dynamic wind indicator
based at least in part on a change in a direction travelled
by an aerial vehicle in accordance with at least some
example embodiments of the present disclosure. Speci-
fically, FIG. 5 illustrates a user interface 500 updated
upon completion of the 90-degree turn depicted and
described with respect to the aerial vehicle steering
direction 408 of FIG. 4. In some embodiments, the in-
tuitive display apparatus 200 causes rendering of a new
user interface each time upon receiving and/or otherwise
capturing new data utilized to update at least a portion of
the rendered user interface. Alternatively or additionally,
in some embodiments, the intuitive display apparatus
200 causes updating of the user interface 400 to the user
interface 500, for example, by re-rendering and/or other-
wise causing update of one or more of the sub-inter-
face(s) thereof, such as by updating the data and/or
values depicted via the wind data text elements 404,
the user interface element representing the dynamic
wind indicator 402, theprimaryview410,and/or theaerial
vehicle directionality element 406.
[0092] The user interface 500 includes aerial vehicle
directionality element 504. The aerial vehicle direction-
ality element 504 depicts an indication of the updated
direction of travel along which an aerial vehicle is travel-
ling, for example the aerial vehicle of which the intuitive
display apparatus 200 generating the user interface 500
is onboard. The direction of travel is updated based on
theperformed90-degree left turn depictedanddescribed
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with respect to FIG. 4. In this regard, the aerial vehicle
directionality element 504 indicates that theaerial vehicle
is travelling close to due west at 270° from a particular
axis (e.g., defining the northern direction). In this regard,
the aerial vehicle directionality element 504may indicate
that the aerial vehicle is now facing due west (instead of
northasdepictedanddescribedwith respect toFIG.4). In
some such embodiments, the intuitive display apparatus
200 configures the aerial vehicle directionality element
504 to depict this new value based on updated data
indicating an orientation, direction of travel, and/or other
path of the aerial vehicle.
[0093] As illustrated by wind data text elements 404
within the user interface 500, the wind speed and wind
direction in the environment has not changed. In this
regard, the wind remains travelling in a southeast direc-
tion (e.g., at 133-degrees from the northern axis) at 25
knots. However, it will be appreciated that the effects of
the wind on the aerial vehicle may have changed due to
the change in orientation of the aerial vehicle itself (e.g.,
by turning 90-degrees to the left). Accordingly, the wind
data text elements 404 alone fails to intuitively provide an
updated situational awareness based on the changes in
orientation of the aerial vehicle.
[0094] The user interface 500 further includes an up-
dated user interface element representation of dynamic
wind indicator 502. The dynamic wind indicator 502 is
updated from the dynamicwind indicator 402 as depicted
anddescribedwith respect to FIG. 4 based at least in part
on the changes in the orientation of the aerial vehicle
associated therewith. As illustrated, the dynamic wind
indicator 502 isupdatedasoriented toanewdirectionofa
3Denvironment. For example, in someembodiments the
intuitive display apparatus 200 sets the orientation of the
dynamic wind indicator 502 to an updated direction of the
3D environment that is offset based on the difference
between the vector representing the updated direction of
travel for the aerial vehicle (e.g., 270-degrees or due
west) and the vector representing the direction of the
wind based at least in part on wind directionality data. In
this regard, the intuitive displayapparatus 200may rotate
the orientation of the dynamic wind indicator 502 to a
direction of the 3D environment to match the rotation of
the aerial vehicle (e.g., 90-degrees towards the left). As
depicted, the dynamic wind indicator is rotated 90-de-
grees clockwise from the representation of the dynamic
wind indicator 402 and the representation of the dynamic
wind indicator 502 to match the rotation of the aerial
vehicle from the north-facing direction as depicted and
described in FIG. 4 to the west-facing direction as de-
picted and described in FIG. 5.
[0095] In some embodiments, the intuitive display ap-
paratus 200 continuously monitors one or more data
value(s) and configures the dynamic wind indicator
based on such data value(s). For example, in some
embodiments, the intuitive display apparatus 200 con-
tinuously monitors (e.g., in real-time via one or more
sensor(s) of the intuitive display apparatus 200 and/or

communicatively coupled therewith) the wind direction-
ality data for a particular environment and/or aerial ve-
hicle directionality dataassociatedwith theaerial vehicle.
In some embodiments, the intuitive display apparatus
200 reconfigures one or more property/properties of the
dynamic wind indicator as each updated data portion is
received.
[0096] FIG. 6A illustrates an example dynamic wind
indicator including an animated 3D chevron row in ac-
cordance with at least some example embodiments of
the present disclosure. Specifically, FIG. 6A illustrates a
representation of a dynamic wind indicator including an
animated 3D chevron row 602 in a virtual 3D environ-
ment. As illustrated, the animated 3D chevron row 602
includes a plurality of individual animated 3D chevrons,
specifically animated 3D chevrons 604a‑604e. In some
embodiments, the intuitive display apparatus 200 ren-
ders or otherwise causes rendering of a representation of
the dynamic wind indicator as a user interface element
within a particular user interface, for example as depicted
anddescribedwith respect to user interface400anduser
interface 500.
[0097] As depicted, the animated 3D chevron row 602
is orientated facing a direction 606. Specifically, direction
606 is depicted "outwards" from the representation of the
dynamic wind indicator (e.g., facing the user viewing the
depiction). In some embodiments, the direction 606 cor-
responds to a particular direction of a 3D environment at
which thewind is impacting an aerial vehicle, for example
asdeterminedbasedat least in part onwinddirectionality
data and/or aerial vehicle directionality data captured
and/or received by the intuitive display apparatus 200.
In this regard, the intuitive display apparatus 200 config-
ures the animated 3D chevron row 602 such that each of
the animated 3D chevrons 604a‑604e are oriented to
face the direction 606.
[0098] In some embodiments, the intuitive display ap-
paratus200generates and/ormaintains theanimated3D
chevron row 602 in a 3D virtual environment. Additionally
or alternatively, in some embodiments, the intuitive dis-
play apparatus 200maintains the 3D virtual environment
within which the dynamic wind indicator is positioned. In
some such embodiments, the intuitive display apparatus
200 generates and/or maintains one or more virtual
camera(s) that are utilized to capture representation(s)
of the dynamic wind indicator within the virtual 3D envir-
onment. For example, in some embodiments, the virtual
camera definesa viewport withinwhich thedynamicwind
indicator is positioned. In some such embodiments, the
intuitive display apparatus 200 orients the animated 3D
chevron row 602 within the virtual environment based at
least in part on received and/or captured data (e.g., the
winddirectionality dataand/or aerial vehicle directionality
data). In some other embodiments, the intuitive display
apparatus 200 orients a virtual camera within the virtual
3D environment based at least in part on the received
and/or captureddata, for example such that theanimated
3D chevron row 602 is depicted as oriented in accor-
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dance with the direction 606 without actually altering the
rotation of the animated 3D chevron row 602 embodying
the dynamic wind indicator.
[0099] In some embodiments, the animated 3D chev-
ron row602 animates such that the animated 3Dchevron
604a‑604e travel in the direction 606. In some such
embodiments, the intuitive display apparatus 200 sets
the animation speed of the animated 3Dchevron row602
based at least in part on wind speed data, for example
represented as a portion of wind movement data cap-
tured and/or received by the intuitive display apparatus
200. In some such embodiments, the animated 3D chev-
ron 604a‑604e may appear to be moving faster in cir-
cumstances where the wind speed data indicates a high-
er wind speed value, and the animated 3D chevron
604a‑604e may appear to be moving slower in circum-
stances where the wind speed data indicates a lower
wind speed value. In some embodiments, the animation
speed embodies a frame rate atwhich the representation
of the dynamic wind indicator is refreshed. In some other
embodiments, the animation speed embodies a physical
speed and/or position distance traveled by each of the
animated 3D chevron 604a‑604e each frame. In this
regard, as the representation of the dynamic wind indi-
cator is rendered it may be updated each frame to in-
dicate thewind speed data asmovement of the animated
3D chevron 604a‑604e.
[0100] It will be appreciated that the animated 3D
chevrons depicted and described herein are one exemp-
lary visual object that may be utilized as a dynamic wind
indicator. The animated 3D chevrons advantageously
indicate directionality by enabling such visual indicators
to point in a particular direction readily understood by a
user. Additionally, the animated 3D chevron row enables
animating of the various animated 3Dchevrons therein to
intuitively indicate a value of wind speed data without
requiring a second visual object. For example, one or
more visual properties of the animated 3D chevronsmay
be configuredwithout utilizing an additional or alternative
visual object. In this regard, the animated3Dchevron row
intuitively conveysmultiple data values (e.g., wind speed
data and wind directionality data) utilizing a single ren-
dered visual object.
[0101] In other embodiments, another visual object
maybeutilizedasadynamicwind indicator. For example,
in some embodiments a dynamic wind indicator includes
or is embodied by one or more arrow(s), custom wind
image(s) or wind virtual object(s), and/or the like having
oneormore configurable visual property/properties (e.g.,
animation speed, color, opacity, and/or the like). Addi-
tionally or alternatively, in some embodiments, the dy-
namic wind indicator is configured to indicate particular
data value(s) (e.g., wind speed data) utilizing any of a
myriad of configurable visual properties other than ani-
mation speed, including andwithout limitation color, opa-
city, size, and/or the like of the visual object(s) embodying
the dynamic wind indicator.
[0102] FIG. 6Bdepicts a representation of the dynamic

visual indicator set at a second orientation. In this regard,
it will be appreciated that the dynamic visual indicator
includes the animated 3D chevron row 602, with each
individual animated 3D chevon thereof oriented in a
second direction (e.g., towards the bottom-right of the
figure). It will be appreciated that the dynamic wind
indicator may be based on changes in one or more
portion(s) of data, for example updated wind movement
data and/or updated orientation data associatedwith one
or more computing device(s) and/or system(s) (e.g.,
vehicle direction data, headingdata, accelerometer data,
and/or the like).
[0103] FIG. 6C depicts a representation of another
dynamic wind indicator. Specifically, FIG. 6C depicts a
dynamic wind indicator embodying a solid 3D arrow 620.
It will be appreciated that the solid 3D arrow 620 may be
configured similarly to that of the animated 3D chevron
row 602. For example, the solid 3D arrow 620 may be
oriented, configured, animated, and/or otherwise config-
ured based at least in part on wind movement data.
Additionally or alternatively, the solid 3D arrow 620 in
someembodiments is configuredbasedat least inpart on
orientation data associated with one or more computing
device(s), vehicle(s), and/or the like.
[0104] Similarly, FIG. 6D depicts a representation of
the solid 3D arrow 620 set to a second orientation. It will
be appreciated that the orientation of the solid 3D arrow
620 may be similarly configured as the animated 3D
chevron row 302 depicted and described in FIG. 6B.

EXAMPLE USER INTERFACES AND USER INTER-
FACE ELEMENTS OF THE DISCLOSURE

[0105] Having described example systems, appara-
tuses, data flows, user interfaces, and user interface
elements in accordance with the present disclosure,
example processes of the disclosure will now be dis-
cussed. It will be appreciated that each of the flowcharts
depicts an example computer-implemented process that
is performable by various means, including one or more
of the apparatuses, systems, devices, and/or computer
program products described herein, for example utilizing
one or more of the specially configured components
thereof.
[0106] It will be understood that each block of the
processes, and combinations of blocks in the flowcharts,
may be implemented by various means including hard-
wareand/or a computer programproduct comprising one
or more computer-readable mediums having computer-
readable program instructions stored thereon. For ex-
ample, one or more of the processes described herein in
some embodiments is/are embodied by computer pro-
gram of a computer program product. In this regard, the
computer program product(s) that embody the pro-
cess(es) described herein in some embodiments com-
prise one or more non-transitory memory devices of a
computing device, apparatus, and/or the like (for exam-
ple, the memory 204 of the intuitive display apparatus
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200) storing instructions executable by a processor of a
computing device (for example, by the processor 202 of
the intuitive display apparatus 200). In some embodi-
ments, the computer program instructions of the compu-
ter program product that embody the processes are
stored by non-transitory computer-readable storage
mediums of a plurality of computing devices. I will be
appreciated that any such computer program product(s)
may be loaded onto one or more computer(s) and/or
other programmable apparatus(es) (for example, an in-
tuitive display apparatus 200) to product amachine, such
that the computer programproduct including theprogram
code instructions that execute on the computer(s) or
other programmable apparatus(es) create means for
implementing the functions specified in the operational
block(s). Further, in some embodiments, the computer
program product includes one or more non-transitory
computer-readable memories on which the computer
program instructionsare stored such that theoneormore
computer-readable memories can direct one or more
computer(s) and/or other programmable apparatus(es)
to function in a particular manner, such that the computer
program product comprises an article of manufacture
that implements the function(s) specified in the opera-
tional block(s). Additionally or alternatively, in some em-
bodiments, the computer program instructions of one or
more computer programproduct(s) are loadedonto com-
puter(s) or other programmable apparatus(es) to causea
series of operations to be performed on the computer(s)
or other programmable apparatus(es) a computer-imple-
mented process such that the instructions that execute
on the computer(s) or other programmable appara-
tus(es) implement the functions specified in the opera-
tional block(s).
[0107] Each of the processes depicted includes a plur-
ality of operational blocks defining a particular algorithm
for performing one or more portion(s) of functionality for
generating and/or outputting improved user interface(s)
as described herein. The blocks indicate operations of
each process. Such operationsmay be performed in any
of a number of ways, including, without limitation, in the
order and manner as depicted and described herein. In
some embodiments, one or more blocks of any of the
processes described herein occur in-between one or
more blocks of another process, before one or more
blocks of another process, in parallel with one or more
blocks of another process, and/or as a sub-process of a
second process. Additionally or alternatively, any of the
processes in various embodiments include some or all
operational steps described and/or depicted, including
one or more optional blocks in some embodiments. With
regard to the flowcharts illustrated herein, one or more of
the depicted block(s) in some embodiments is/are op-
tional in some, or all, embodiments of the disclosure.
Optional blocks are depicted with broken (or "dashed")
lines. Similarly, it should be appreciated that one or more
of the operations of each flowchart may be combinable,
replaceable, and/or otherwise altered as described here-

in.
[0108] FIG. 7 illustrates a flowchart depicting example
operations of an example process for causing rendering
of improved user interface(s) in accordance with at least
some example embodiments of the present disclosure.
Specifically, FIG. 7 depicts operations of an example
process 700 for causing rendering of improved user
interface(s) including at least one representation of a
dynamic wind indicator. In some embodiments, the pro-
cess 700 is embodied by a computer-implemented pro-
cess executable by any of a myriad of computing de-
vice(s), apparatus(es), system(s), and/or the like as de-
scribed herein. Alternatively or additionally, in some em-
bodiments, the process 700 is embodied by computer
program code stored on a non-transitory computer-read-
able storage medium of a computer program product
configured for execution to perform the process as de-
picted and described. Alternatively or additionally, in
some embodiments, the process 700 is performed by
one or more specially configured computing devices,
such as the intuitive display apparatus 200 alone or in
communication with one or more other component(s),
device(s), system(s), and/or the like. In this regard, in
some such embodiments, the intuitive display apparatus
200 is specially configured by computer-coded instruc-
tions (e.g., computer program instructions) stored there-
on, for example in the memory 204 and/or another com-
ponent depicted and/or described herein and/or other-
wise accessible to the intuitive display apparatus 200, for
performing the operations as depicted and described. In
some embodiments, the intuitive display apparatus 200
is in communication with one or more external appara-
tus(es), system(s), device(s), and/or the like, to perform
one ormore of the operations as depicted and described.
For example, the intuitive display apparatus 200 in some
embodiments is in communicationwith anend-user com-
puting device, oneormoreexternal system(s), and/or the
like. For purposes of simplifying the description, the
process 700 is described as performed by and from
the perspective of the intuitive display apparatus 200.
[0109] The process 700 begins at operation 702. At
operation 702, the intuitive display apparatus 200 in-
cludes means such as the sensor(s) 210, flight control
circuitry 212, wind indication management circuitry 214,
communications circuitry 208, input/output circuitry 206,
processor 202, and/or the like, or a combination thereof,
to receive wind movement data. In some contexts, the
wind movement data represents one or more aspects of
wind within a particular environment, for example within
which an aerial vehicle associated with the intuitive dis-
play apparatus 200 is operating. In some embodiments,
the wind movement data includes at least wind speed
data (e.g., representing a speed at which wind within a
particular environment is travelling) and wind direction-
ality data (e.g., representing a direction in which wind
within a particular environment is travelling). In some
embodiments, the intuitive display apparatus 200 re-
ceives the wind movement data by capturing the wind
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movement data utilizing one or more sensor(s) of the
intuitive display apparatus 200 and/or communicable
with the intuitive display apparatus 200. Alternatively or
additionally, in some embodiments, the intuitive display
apparatus 200 receives thewindmovement data as data
transmission(s) from one or more computing device(s),
system(s), and/or apparatus(es) external from the intui-
tive display apparatus 200. For example, in some embo-
diments, the intuitive display apparatus 200 receives the
wind movement data from one or more other aerial
vehicles operating within the same environment.
[0110] At optional operation 704, the intuitive display
apparatus 200 includes means such as the sensor(s)
210, flight control circuitry 212, wind indication manage-
ment circuitry 214, communications circuitry 208, inpu-
t/output circuitry 206, processor 202, and/or the like, or a
combination thereof, to receive orientation data asso-
ciated with an aerial vehicle. In some embodiments, the
intuitive display apparatus 200 determines the orienta-
tion data associated with the aerial vehicle by capturing
such orientation data via one or more sensor(s) of the
intuitive display apparatus 200 and/or communicable
with the intuitive display apparatus 200. In some embodi-
ments, the orientation data associated with the aerial
vehicle represents a direction of travel in which the aerial
vehicle is travelling. Alternatively or additionally, in some
embodiments, the orientation data associated with the
aerial vehicle represents a forward-facing direction of the
aerial vehicle.
[0111] At operation 706, the intuitive display apparatus
200 includes means such as the sensor(s) 210, flight
control circuitry 212, wind indication management circui-
try 214, communications circuitry 208, input/output cir-
cuitry 206, processor 202, and/or the like, or a combina-
tion thereof, to cause rendering of a user interface in-
cluding a dynamic wind indicator. In some embodiments,
the dynamic wind indicator is configured based at least in
part on the wind movement data. In some embodiments,
the dynamic wind indicator is further configured based at
least in part on the orientation data associated with the
aerial vehicle. For example, in some embodiments the
intuitive display apparatus 200 configures one or more
visual property/visual properties of the dynamic wind
indicator based at least in part on the wind speed data
of the windmovement data. In some such embodiments,
the intuitive display apparatus 200 configures the dy-
namic wind indicator to visually indicate the value of
thewind speed data by setting one ormore visual proper-
ty/visual properties to particular data value(s) based at
least in part on the data value of the wind speed data. For
example, in some embodiments, as the data value of the
wind speeddata increases the intuitive displayapparatus
200 sets a color of the dynamic wind indicator to a darker
value, increases the size of the dynamic wind indicator,
increases an opacity of the dynamic wind indicator, in-
creases an animation speed of the dynamic wind indi-
cator, and/or the like.
[0112] Alternatively or additionally, in some embodi-

ments, the intuitive display apparatus 200 sets the dy-
namic wind indicator to a particular orientation based at
least in part on the wind directionality data. For example,
in some embodiments, the intuitive display apparatus
200 sets an orientation of the dynamic wind indicator
to the direction represented by the wind directionality
data. Alternatively or additionally, in some embodiments,
the intuitive display apparatus 200 determines an impact
vector representing thedirection of thewind impactingan
aerial vehicle based at least in part on the wind direction-
ality data and the orientation data associated with the
aerial vehicle. For example, in some embodiments, the
intuitive display apparatus 200 generates the impact
vector by determining the offset between the direction
represented by the wind directionality data and a direc-
tion of travel of the aerial vehicle represented by the
orientation data associated with the aerial vehicle. In
some such embodiments, the intuitive display apparatus
200 sets the dynamic wind indicator to the direction
represented by the impact vector.
[0113] In some embodiments, the intuitive display ap-
paratus 200 causes rendering of the user interface in-
cluding the dynamic wind indicator by outputting the user
interface to a display communicatively coupled with the
intuitive display apparatus 200. Alternatively or addition-
ally, in some embodiments, the intuitive display appara-
tus 200 causes rendering of the user interface by trans-
mittingoneormoredataobject(s) utilized to configure the
user interface including the dynamic wind indicator. In
some such embodiments, the intuitive display apparatus
200 transmits one or more data object(s) embodying
and/or utilized to configure the user interface to a client
device communicatively coupledwith the intuitive display
apparatus 200 for rendering to a display of the client
device. In one example context, the intuitive display
apparatus 200 is onboard an aerial vehicle and causes
rendering of the user interface including the dynamic
wind indicator to a primary flight display of the aerial
vehicle.
[0114] In some embodiments, the intuitive display ap-
paratus 200 continues to dynamically update the dy-
namic wind indicator within the user interface as parti-
cular updateddata value(s) is/are received. For example,
at optional operation 708, the intuitive display apparatus
200 includes means such as the sensor(s) 210, flight
control circuitry 212, wind indication management circui-
try 214, communications circuitry 208, input/output cir-
cuitry 206, processor 202, and/or the like, or a combina-
tion thereof, to receive updated data associated with the
dynamic wind indicator. In some embodiments, the in-
tuitive display apparatus 200 continuously monitors par-
ticular data parameters utilized to configure the dynamic
wind indicator, for example wind movement data and/or
orientation data associated with an aerial vehicle. In
some embodiments, the intuitive display apparatus
200 receives updated data comprising updated wind
movement data. Alternatively or additionally, in some
embodiments, the intuitive display apparatus 200 re-
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ceivesupdateddata comprising updatedorientationdata
associated with the aerial vehicle. Alternatively or addi-
tionally still, in some embodiments, the intuitive display
apparatus 200 receives updated data comprising both
updated orientation data associated with an aerial vehi-
cle and updated wind movement data. It will be appre-
ciated that the updated data may be received in the
manner described herein with respect to operations
702 and 704.
[0115] At optional operation 710, the intuitive display
apparatus 200 includes means such as the sensor(s)
210, flight control circuitry 212, wind indication manage-
ment circuitry 214, communications circuitry 208, inpu-
t/output circuitry 206, processor 202, and/or the like, or a
combination thereof, to cause, in-real-time, updated ren-
dering of the dynamic wind indicator in the user interface.
In some such embodiments, the intuitive display appa-
ratus 200 causes updated rendering of the dynamic wind
indicator based at least in part on the updated data
received at optional operation 708. For example, in some
embodiments, the intuitive display apparatus 200 up-
dates one or more visual property/visual properties of
the dynamic wind indicator based at least in part on the
updated data, for example updated wind speed data of
received updated wind movement data. Additionally or
alternatively, in some embodiments, the intuitive display
apparatus 200 updates the orientation of the dynamic
wind indicator based at least in part on updated orienta-
tion data associatedwith the aerial vehicle based at least
in part on the updated data, for example updated orienta-
tion data associatedwith the aerial vehicle. In this regard,
the intuitive display apparatus 200 in someembodiments
continuously updates the dynamic wind indicator and
causes rendering of the updated dynamic wind indicator
to the user interface in real-time to ensure that the user
interface depicts an accurate dynamic wind indicator
based on the most up-to-date data values utilized to
configure said dynamic wind indicator.
[0116] FIG. 8 illustrates a flowchart depicting example
operations of an example process for configuring a dy-
namic wind indicator including an animated 3D chevron
row in accordance with at least some example embodi-
ments of the present disclosure. Specifically, FIG. 8
depicts operations of an example process 800 for gen-
erating a specially configured dynamic wind indicator
based on received data, for example as a part of causing
rendering of improved user interface(s) including at least
one representation of a dynamic wind indicator. In some
embodiments, the process 800 is embodied by a com-
puter-implemented process executable by any of a myr-
iad of computing device(s), apparatus(es), system(s),
and/or the like as described herein. Alternatively or ad-
ditionally, in some embodiments, the process 800 is
embodied by computer program code stored on a non-
transitory computer-readable storage medium of a com-
puter program product configured for execution to per-
form the process as depicted and described. Alterna-
tively or additionally, in some embodiments, the process

800 is performed by one or more specially configured
computing devices, such as the intuitive display appara-
tus 200 alone or in communicationwith one ormore other
component(s), device(s), system(s), and/or the like. In
this regard, in some such embodiments, the intuitive
display apparatus 200 is specially configured by compu-
ter-coded instructions (e.g., computer program instruc-
tions) stored thereon, for example in the memory 204
and/or another component depicted and/or described
herein and/or otherwise accessible to the intuitive display
apparatus 200, for performing the operations as depicted
and described. In some embodiments, the intuitive dis-
play apparatus 200 is in communicationwith one ormore
external apparatus(es), system(s), device(s), and/or the
like, to perform one ormore of the operations as depicted
and described. For example, the intuitive display appa-
ratus 200 in someembodiments is in communicationwith
an end-user computing device, one or more external
system(s), and/or the like. For purposes of simplifying
the description, the process 800 is described as per-
formedbyand from theperspectiveof the intuitivedisplay
apparatus 200.
[0117] The process 800 begins at operation 802. In
some embodiments, the process 800 begins after one or
more operations depicted and/or described with respect
to any of the other processes described herein. For
example, in someembodiments as depicted, the process
800 begins after execution of operation 704. In this
regard, some or all of the process 800 may replace or
supplement one or more blocks depicted and/or de-
scribed with respect to any of the processes described
herein. In some embodiments, upon completion of the
process 800, the flow of operations terminates. Addition-
ally or alternatively, as depicted, in some embodiments
upon completion of the process 800 flow returns to one or
more operation(s) of another process, such as the op-
eration 706. It will be appreciated that, in some embodi-
ments, the process 800 embodies a sub-process of one
or more other process(es) depicted and/or described
herein, for example the process 700.
[0118] At operation 802, the intuitive display apparatus
200 includes means such as the sensor(s) 210, flight
control circuitry 212, wind indication management circui-
try 214, communications circuitry 208, input/output cir-
cuitry 206, processor 202, and/or the like, or a combina-
tion thereof, to set an orientation of a dynamic wind
indicator based at least in part onwind directionality data.
In some such embodiments, the orientation points the
dynamic wind indicator in a particular direction within a
3Denvironment. For example, in someembodiments the
intuitive display apparatus 200 sets the orientation of the
dynamic wind indicator such that the dynamic wind in-
dicator points in the same direction as the wind as re-
presented by the wind directionality data. Alternatively or
additionally, in some embodiments, the intuitive display
apparatus 200 sets the orientation of the dynamic wind
indicator to an impact vector generated based at least in
part on the wind directionality data and orientation asso-
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ciated with an aerial vehicle (for example, embodying a
direction of travel associated with the aerial vehicle an-
d/or a forward-facing direction associated with the cur-
rent orientation of the aerial vehicle). In some embodi-
ments, the dynamic wind indicator embodies an ani-
mated 3D chevron row, such that the animated 3D chev-
ron row is set to point the animated 3D chevrons of the
animated3Dchevron row in theparticular directionwithin
the 3Denvironment. Additionally or alternatively, in some
embodiments, the animated 3D chevron row animates in
the same direction representing the orientation of the
dynamic wind indicator.
[0119] At operation 804, the intuitive display apparatus
200 includes means such as the sensor(s) 210, flight
control circuitry 212, wind indication management circui-
try 214, communications circuitry 208, input/output cir-
cuitry 206, processor 202, and/or the like, or a combina-
tion thereof, to set an animation speed associated with
the dynamic wind indicator based at least in part on wind
speed data. In some embodiments, the intuitive display
apparatus 200 performs a formulaic or an algorithmic
transformation to generate an animation speed value
based at least in part on the wind speed data. Alterna-
tively or additionally, in some embodiments, the intuitive
display apparatus 200maintains and/or accesses a look-
up table to determine the animation speed value basedat
least in part on the wind speed data. Alternatively or
additionally still, in some embodiments, the intuitive dis-
play apparatus 200 maintains a plurality of value ranges
that each correspond to a particular animation speed
value, and determineswhich value range thewind speed
data falls within to determine the corresponding anima-
tion speed value to utilize in configuring thedynamicwind
indicator. In somesuchexample embodimentswhere the
dynamic wind indicator is embodied by an animated 3D
chevron row, the animation speed corresponds to a rate
at which the individual animated 3D chevrons of the
animated 3D chevron row are represented as moving
position (e.g., due to actual movement of a correspond-
ing virtual object in a virtual environment, frame rate of an
animation, and/or the like). It will be appreciated that, in
other embodiments, the intuitive display apparatus 200
sets one or more other visual properties of the dynamic
wind indicator other than animation speed in a similar
manner utilizing the value represented by thewind speed
data, including and without limitation a size, opacity,
color, and/or the like of the dynamic wind indicator.

CONCLUSION

[0120] While several example contexts are described
herein with respect to processing of data by an aerial
vehicle, itwill beappreciated inviewof thisdisclosure that
embodiments may include or otherwise be implemented
asapart of other vehicle(s), device(s), and/or the like. For
example, in other contexts, embodiments of the present
disclosure utilize sensor(s) of and/or display data to dis-
play(s) of other type(s) of vehicle(s), including ground

vehicle(s). Alternatively or additionally, some embodi-
ments utilize sensor(s) of and/or display data to dis-
play(s) of other device(s), including user device(s),
back-end computing device(s), and/or the like. Indeed,
in some embodiments, the sensor(s), computing de-
vice(s), and/or display(s) are embodied and/or otherwise
included in one or more computing device(s) not inte-
grated as part of any vehicle (e.g., as a standalone
computing device). In is intended that all such contexts,
device type(s), and/or the like be included within the
scope of this disclosure and covered within the scope
of the claims appended herein.
[0121] Although an example processing system has
been described above, implementations of the subject
matter and the functional operations described herein
can be implemented in other types of digital electronic
circuitry, or in computer software, firmware, or hardware,
including thestructuresdisclosed in this specificationand
their structural equivalents, or in combinations of one or
more of them.
[0122] Embodiments of the subject matter and the
operations described herein can be implemented in di-
gital electronic circuitry, or in computer software, firm-
ware, or hardware, including the structures disclosed in
this specification and their structural equivalents, or in
combinations of one or more of them. Embodiments of
the subject matter described herein can be implemented
as one or more computer programs, i.e., one or more
modules of computer program instructions, encoded on
computer storage medium for execution by, or to control
the operation of, information/data processing apparatus.
Alternatively, or in addition, the program instructions can
be encoded on an artificially-generated propagated sig-
nal, e.g., amachine-generated electrical, optical, or elec-
tromagnetic signal, which is generated to encode infor-
mation/data for transmission to suitable receiver appa-
ratus for execution by an information/data processing
apparatus. A computer storage medium can be, or be
included in, a computer-readable storage device, a com-
puter-readable storage substrate, a random or serial
access memory array or device, or a combination of
oneormoreof them.Moreover, while a computer storage
medium is not a propagated signal, a computer storage
medium can be a source or destination of computer
program instructions encoded in an artificially-generated
propagated signal. The computer storage medium can
also be, or be included in, one or more separate physical
components or media (e.g., multiple CDs, disks, or other
storage devices).
[0123] The operations described herein can be imple-
mented as operations performed by an information/data
processing apparatus on information/data stored on one
or more computer-readable storage devices or received
from other sources.
[0124] The term "data processing apparatus" encom-
passes all kinds of apparatus, devices, andmachines for
processing data, including bywayof example a program-
mable processor, a computer, a system on a chip, or
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multiple ones, or combinations, of the foregoing. The
apparatus can include special purpose logic circuitry,
e.g., an FPGA (field programmable gate array) or an
ASIC (application-specific integrated circuit). The appa-
ratus can also include, in addition to hardware, code that
creates an execution environment for the computer pro-
gram in question, e.g., code that constitutes processor
firmware, a protocol stack, a repository management
system, an operating system, a cross-platform runtime
environment, a virtual machine, or a combination of one
or more of them. The apparatus and execution environ-
ment can realize various different computingmodel infra-
structures, such as web services, distributed computing
and grid computing infrastructures.
[0125] Acomputer program (also knownas a program,
software, software application, script, or code) can be
written in any form of programming language, including
compiled or interpreted languages, declarative or proce-
dural languages, and it can be deployed in any form,
including as a stand-alone program or as a module,
component, subroutine, object, or other unit suitable
for use in a computing environment. A computer program
may, but need not, correspond to a file in a file system. A
programcanbestored inaportionof a file that holdsother
programs or information/data (e.g., one or more scripts
stored in a markup language document), in a single file
dedicated to the program in question, or in multiple co-
ordinated files (e.g., files that store one ormoremodules,
sub-programs, or portions of code). A computer program
can be deployed to be executed on one computer or on
multiple computers that are located at one site or dis-
tributed across multiple sites and interconnected by a
communication network.
[0126] Theprocesses and logic flowsdescribed herein
can be performed by one or more programmable pro-
cessors executing one or more computer programs to
perform actions by operating on input information/data
and generating output. Processors suitable for the ex-
ecution of a computer program include, by way of ex-
ample, both general and special purpose microproces-
sors, and any one or more processors of any kind of
digital computer. Generally, a processor will receive in-
structions and information/data froma read-onlymemory
or a random access memory or both. The essential
elements of a computer are a processor for performing
actions in accordance with instructions and one or more
memory devices for storing instructions and data. Gen-
erally, a computer will also include, or be operatively
coupled to receive information/data from or transfer in-
formation/data to, or both, one or more mass storage
devices for storing data, e.g., magnetic, magneto-optical
disks, or optical disks. However, a computer need not
have suchdevices.Devices suitable for storing computer
program instructions and information/data include all
forms of non-volatile memory, media and memory de-
vices, including by way of example semiconductor mem-
ory devices, e.g., EPROM, EEPROM, and flash memory
devices; magnetic disks, e.g., internal hard disks or re-

movable disks;magneto-optical disks; andCD-ROMand
DVD-ROM disks. The processor and thememory can be
supplemented by, or incorporated in, special purpose
logic circuitry.
[0127] To provide for interaction with a user, embodi-
ments of the subject matter described herein can be
implemented on a computer having a display device,
e.g., a CRT (cathode ray tube) or LCD (liquid crystal
display) monitor, for displaying information/data to the
user and a keyboard and a pointing device, e.g., amouse
or a trackball, by which the user can provide input to the
computer. Other kinds of devices can be used to provide
for interaction with a user as well; for example, feedback
provided to the user can be any form of sensory feed-
back, e.g., visual feedback, auditory feedback, or tactile
feedback; and input from the user can be received in any
form, including acoustic, speech, or tactile input. In addi-
tion, a computer can interact with a user by sending
documents to and receiving documents from a device
that is used by the user; for example, by sending web
pages to a web browser on a user’s client device in
response to requests received from the web browser.
[0128] Embodiments of the subject matter described
herein can be implemented in a computing system that
includes a back-end component, e.g., as an information/-
data server, or that includes a middleware component,
e.g., an application server, or that includes a front-end
component, e.g., a client computer having a graphical
user interface or aweb browser throughwhich a user can
interact with an implementation of the subject matter
described herein, or any combination of one or more
such back-end, middleware, or front-end components.
The components of the system can be interconnected by
any form or medium of digital information/data commu-
nication, e.g., a communication network. Examples of
communication networks include a local area network
("LAN") and a wide area network ("WAN"), an inter-net-
work (e.g., the Internet), and peer-to-peer networks (e.g.,
ad hoc peer-to-peer networks).
[0129] The computing system can include clients and
servers. A client and server are generally remote from
each other and typically interact through a communica-
tion network. The relationship of client and server arises
by virtue of computer programs running on the respective
computersandhavingaclient-server relationship toeach
other. In some embodiments, a server transmits informa-
tion/data (e.g., an HTML page) to a client device (e.g., for
purposes of displaying information/data to and receiving
user input from a user interacting with the client device).
Information/data generated at the client device (e.g., a
result of the user interaction) can be received from the
client device at the server.
[0130] While this specification contains many specific
implementation details, these should not be construedas
limitations on the scope of anydisclosures or ofwhatmay
be claimed, but rather as descriptions of features specific
to particular embodiments of particular disclosures. Cer-
tain features that are described herein in the context of
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separate embodiments can also be implemented in com-
bination in a single embodiment. Conversely, various
features that are described in the context of a single
embodiment can also be implemented in multiple embo-
diments separately or in any suitable subcombination.
Moreover, although featuresmay be described above as
acting in certain combinations and even initially claimed
as such, one or more features from a claimed combina-
tion can in some cases be excised from the combination,
and the claimed combination may be directed to a sub-
combination or variation of a subcombination.
[0131] Similarly, while operations are depicted in the
drawings in a particular order, this should not be under-
stood as requiring that such operations be performed in
the particular order shown or in sequential order, or that
all illustrated operations be performed, to achieve desir-
able results. In certain circumstances, multitasking and
parallel processingmaybeadvantageous.Moreover, the
separation of various system components in the embodi-
ments described above should not be understood as
requiring such separation in all embodiments, and it
should be understood that the described program com-
ponents and systems can generally be integrated to-
gether in a single software product or packaged into
multiple software products.
[0132] Thus, particular embodiments of the subject
matter have been described. Other embodiments are
within the scope of the following claims. In some cases,
the actions recited in the claims can be performed in a
different order and still achieve desirable results. In addi-
tion, the processes depicted in the accompanying figures
do not necessarily require the particular order shown, or
sequential order, to achieve desirable results.

Claims

1. A computer-implemented method (700, 800) com-
prising:
receiving (702) wind movement data comprising at
least wind speed data and wind directionality data;
the method characterized by:

causing (706) rendering of a user interface (400,
500) comprising an animated dynamic wind in-
dicator (310, 402, 502, 602, 620),
wherein the dynamic wind indicator visually in-
dicates a direction of a 3D environment based at
least in part on the wind directionality data, and
wherein the animation speed of the dynamic
wind indicator is configured based at least in
part on the wind speed data.

2. The computer-implemented method of claim 1,
wherein the dynamic wind indicator (602, 620) com-
prises an animated 3D chevron row, andwherein the
computer-implemented method further comprises:

setting (802) an orientation of the animated 3D
chevron row based at least in part on the wind
directionality data, wherein the orientation
points the animated 3D chevron row in the direc-
tion within the 3D environment; and
setting an animation speed associated with the
animated 3D chevron row based at least in part
on the wind speed data.

3. The computer-implemented method (700, 800) of
any one of claims 1‑2, wherein a further visual prop-
erty of the dynamic wind indicator (310, 402, 502,
602, 620) is configured based at least in part on the
wind speed data, the further visual property compris-
ing an opacity property, a size property, or a color
property, wherein the visual property is applied to an
entirety of the dynamic wind indicator.

4. The computer-implemented method (700, 800) of
any one of claims 1‑3, wherein causing rendering
of the user interface (400, 500)comprising the dy-
namic wind indicator (310, 402, 502, 602, 620) com-
prises:
causing rendering of the user interface to a primary
flight display of an aerial vehicle.

5. The computer-implemented method (700, 800) of
any one of claims 1‑3, wherein at least a portion of
the wind movement data is captured by at least one
sensor of an aerial vehicle, and wherein the user
interface (400, 500) is rendered to at least one dis-
play of the aerial vehicle.

6. The computer-implemented method (700, 800) of
any one of claims 1‑4, wherein at least a portion of
the wind movement data is received by a first aerial
vehicle fromasecondaerial vehicle, andwherein the
user interface (400, 500) is rendered to at least one
display of the first aerial vehicle.

7. The computer-implemented method (700, 800) of
any one of claims 1‑6, wherein the dynamic wind
indicator (310, 402, 502, 602, 620) comprises at
least one 3D object performing a continuous anima-
tion.

8. The computer-implemented method (700, 800) of
any one of claims 1‑7, the computer-implemented
method further comprising:

receiving (708), in real-time, updated wind
movement data; and
causing (710), in real-time, updated rendering of
the dynamic wind indicator (310, 402, 502, 602,
620) in the user interface (400, 500) based at
least in part on the updated wind movement
data.
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9. The computer-implemented method (700, 800) of
any one of claims 1‑8, the computer-implemented
method further comprising:

receiving (704) orientation data associated with
an or the aerial vehicle,
wherein the direction of the 3D environment is
based at least in part on the orientation data.

10. The computer-implemented method (700, 800) of
any one of claims 1‑9, the computer-implemented
method further comprising:

maintaining a virtual camera within the 3D en-
vironment; and
capturing the dynamic wind indicator (310, 402,
502, 602, 620) using the virtual camera.

11. The computer-implemented method (700, 800) of
any one of claims 1‑9, the computer-implemented
method further comprising:

orienting a virtual camera within the 3D environ-
ment based at least in part on the wind move-
ment data; and
capturing the dynamic wind indicator (310, 402,
502, 602, 620) using the virtual camera.

12. The computer-implemented method (700, 800) of
any one of claims 1‑10, the computer-implemented
method further comprising:

receiving directionality data associated with an
or the aerial vehicle;
orienting a virtual camera within the 3D environ-
ment based at least in part on the aerial vehicle;
and
capturing the dynamic wind indicator (310, 402,
502, 602, 620) using the virtual camera.

13. The computer-implemented method (700, 800) of
any one of claims 1‑12, the computer-implemented
method further comprising:
determining, using the wind movement data, the
animation speed based at least in part on a mathe-
matical formula, algorithm, lookup table, or range of
data values.

14. An apparatus comprising at least one processor and
at least one memory including computer program
code, the at least one memory and the computer
program code configured to, with the at least one
processor, cause the apparatus to perform any one
of the methods (700, 800) according to claims 1‑13.

15. Acomputer programproduct comprising at least one
non-transitory computer-readable medium having
computer-readable program instructions stored

therein, the computer-readable program instructions
comprising instructions, which when performed by
an apparatus, are configured to cause the apparatus
to at least performany oneof themethods (700, 800)
according to claims 1‑13.

Patentansprüche

1. Computerimplementiertes Verfahren (700, 800),
umfassend:
Empfangen (702) von Windbewegungsdaten, um-
fassend mindestens Windgeschwindigkeitsdaten
und Windausrichtungsdaten, wobei das Verfahren
gekennzeichnet ist durch:

Veranlassen (706) desWiedergebens einer Be-
nutzerschnittstelle (400, 500), die einen ani-
mierten dynamischen Windindikator (310,
402, 502, 602, 620) umfasst,
wobei der dynamische Windindikator auf Basis
mindestens teilweise der Windausrichtungsda-
ten eine Richtung einer 3D-Umgebung visuell
angibt, und
wobei die Animationsgeschwindigkeit des dy-
namischen Windindikators auf Basis mindes-
tens teilweise der Windgeschwindigkeitsdaten
konfiguriert ist.

2. Computerimplementiertes Verfahren nach An-
spruch 1, wobei der dynamische Windindikator
(602, 620) eineReihe von animierten 3D-Richtungs-
pfeilen umfasst, und wobei das computerimplemen-
tierte Verfahren ferner Folgendes umfasst:

Einstellen (802) einer Orientierung der Reihe
von animierten 3D-Richtungspfeilen auf Basis
mindestens teilweise der Windausrichtungsda-
ten, wobei die Orientierung der Reihe von ani-
mierten 3D-Richtungspfeilen in die Richtung
innerhalb der 3D-Umgebung weist; und
EinstelleneinerAnimationsgeschwindigkeit, die
der Reihe von animierten 3D-Richtungspfeilen
zugehörig ist, auf Basis mindestens teilweise
der Windgeschwindigkeitsdaten.

3. Computerimplementiertes Verfahren (700, 800)
nach einem der Ansprüche 1‑2, wobei eine weitere
visuelle Eigenschaft des dynamischen Windindika-
tors (310, 402, 502, 602, 620) auf Basis mindestens
teilweise der Windgeschwindigkeitsdaten konfigu-
riert ist, wobei die weitere visuelle Eigenschaft eine
Deckkrafteigenschaft, eineGrößeneigenschaft oder
eine Farbeigenschaft umfasst, wobei die visuelle
Eigenschaft auf eine Gesamtheit des dynamischen
Windindikators angewendet wird.

4. Computerimplementiertes Verfahren (700, 800)
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nach einem der Ansprüche 1‑3, wobei das Veran-
lassen des Wiedergebens der Benutzerschnittstelle
(400, 500), die den dynamischen Windindikator
(310, 402, 502, 602, 620) umfasst, Folgendes um-
fasst:
Veranlassen des Wiedergebens der Benutzer-
schnittstelle auf einer Hauptfluganzeige eines Luft-
fahrzeugs.

5. Computerimplementiertes Verfahren (700, 800)
nach einem der Ansprüche 1‑3, wobei mindestens
einTeil derWindbewegungsdatendurchmindestens
einen Sensor eines Luftfahrzeugs erfasst wird, und
wobei die Benutzerschnittstelle (400, 500) auf min-
destens einer Anzeige des Luftfahrzeugs wiederge-
geben wird.

6. Computerimplementiertes Verfahren (700, 800)
nach einem der Ansprüche 1‑4, wobei mindestens
ein Teil der Windbewegungsdaten durch ein erstes
Luftfahrzeug von einem zweiten Luftfahrzeug emp-
fangen wird, und wobei die Benutzerschnittstelle
(400, 500) auf mindestens einer Anzeige des ersten
Luftfahrzeugs wiedergegeben wird.

7. Computerimplementiertes Verfahren (700, 800)
nach einem der Ansprüche 1‑6, wobei der dynami-
sche Windindikator (310, 402, 502, 602, 620) min-
destens ein 3D-Objekt umfasst, das eine kontinuier-
liche Animation durchführt.

8. Computerimplementiertes Verfahren (700, 800)
nach einem der Ansprüche 1‑7, das computerim-
plementierte Verfahren ferner umfassend:

Empfangen (708) in Echtzeit von aktualisierten
Windbewegungsdaten; und
Veranlassen (710) in Echtzeit des aktualisierten
Wiedergebens des dynamischen Windindika-
tors (310, 402, 502, 602, 620) in der Benutzer-
schnittstelle (400, 500) auf Basis mindestens
teilweise der aktualisiertenWindbewegungsda-
ten.

9. Computerimplementiertes Verfahren (700, 800)
nach einem der Ansprüche 1‑8, das computerim-
plementierte Verfahren ferner umfassend:

Empfangen (704) von Orientierungsdaten, die
einem oder dem Luftfahrzeug zugehörig sind,
wobei die Richtung der 3D-Umgebung mindes-
tens teilweise auf den Orientierungsdaten ba-
siert.

10. Computerimplementiertes Verfahren (700, 800)
nach einem der Ansprüche 1‑9, das computerim-
plementierte Verfahren ferner umfassend:

Unterhalten einer virtuellen Kamera innerhalb
der 3D-Umgebung; und
Erfassen des dynamischen Windindikators
(310, 402, 502, 602, 620) unter Verwendung
der virtuellen Kamera.

11. Computerimplementiertes Verfahren (700, 800)
nach einem der Ansprüche 1‑9, das computerim-
plementierte Verfahren ferner umfassend:

Orientieren einer virtuellen Kamera innerhalb
der 3D-Umgebung auf Basis mindestens teil-
weise der Windbewegungsdaten; und
Erfassen des dynamischen Windindikators
(310, 402, 502, 602, 620) unter Verwendung
der virtuellen Kamera.

12. Computerimplementiertes Verfahren (700, 800)
nach einem der Ansprüche 1‑10, das computerim-
plementierte Verfahren ferner umfassend:

Empfangen von Ausrichtungsdaten, die einem
oder dem Luftfahrzeug zugehörig sind;
Orientieren einer virtuellen Kamera innerhalb
der 3D-Umgebung auf Basis mindestens teil-
weise des Luftfahrzeugs; und
Erfassen des dynamischen Windindikators
(310, 402, 502, 602, 620) unter Verwendung
der virtuellen Kamera.

13. Computerimplementiertes Verfahren (700, 800)
nach einem der Ansprüche 1‑12, das computerim-
plementierte Verfahren ferner umfassend:
Bestimmen, unter Verwendung der Windbewe-
gungsdaten, derAnimationsgeschwindigkeit aufBa-
sis mindestens teilweise einer mathematischen For-
mel, eines Algorithmus, einer Nachschlagetabelle
oder eines Bereichs von Datenwerten.

14. EinrichtungumfassendmindestenseinenProzessor
und mindestens einen Speicher, der einen Compu-
terprogrammcode beinhaltet, wobei der mindestens
eine Speicher und der Computerprogrammcode da-
zu konfiguriert sind, mit dem mindestens einen Pro-
zessor die Einrichtung zu veranlassen, eines der
Verfahren (700, 800) gemäß den Ansprüchen 1‑13
durchzuführen.

15. Computerprogrammprodukt, umfassend mindes-
tens ein nichtflüchtiges computerlesbares Medium
mit darin gespeicherten computerlesbaren Pro-
grammanweisungen, wobei die computerlesbaren
Programmanweisungen Anweisungen umfassen,
die, wenn sie von einer Einrichtung durchgeführt
werden, dazu konfiguriert sind, die Einrichtung zu
veranlassen, mindestens eines der Verfahren (700,
800) gemäß den Ansprüchen 1‑13 durchzuführen.
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Revendications

1. Procédé mis en œuvre par ordinateur (700, 800)
comprenant :
la réception (702) de données de mouvement du
vent comprenant au moins des données de vitesse
du vent et des données directionnelles du vent ; le
procédé étant caractérisé par :

la génération (706) de l’affichaged’une interface
utilisateur (400, 500) comprenant un indicateur
dynamique de vent animé (310, 402, 502, 602,
620),
dans lequel l’indicateur dynamique de vent in-
dique visuellement la direction d’un environne-
ment 3D sur la base au moins en partie des
données directionnelles du vent, et
dans lequel la vitessed’animationde l’indicateur
dynamiquede vent est configurée sur la baseau
moins en partie des données de vitesse du vent.

2. Procédé mis en œuvre par ordinateur selon la re-
vendication 1, dans lequel l’indicateur dynamique de
vent (602, 620) comprend une rangée de chevrons
3D animés, et dans lequel le procédé mis en œuvre
par ordinateur comprend en outre :

le réglage (802) de l’orientation de la rangée de
chevrons 3D animés sur la base au moins en
partie des données directionnelles du vent,
dans lequel l’orientation pointe la rangée de
chevrons3Danimésvers ladirectionà l’intérieur
de l’environnement 3D ; et
le réglage d’une vitesse d’animation associée à
la rangée de chevrons 3Danimés sur la base au
moins en partie des données de vitesse du vent.

3. Procédé mis en œuvre par ordinateur (700, 800)
selon l’unequelconquedes revendications1‑2, dans
lequel une autre propriété visuelle de l’indicateur
dynamique de vent (310, 402, 502, 602, 620) est
configurée sur la base au moins en partie des don-
nées de vitesse du vent, l’autre propriété visuelle
comprenant une propriété d’opacité, une propriété
de taille, ouunepropriétédecouleur, dans laquelle la
propriété visuelle est appliquée à l’intégralité de
l’indicateur dynamique de vent.

4. Procédé mis en œuvre par ordinateur (700, 800)
selon l’unequelconquedes revendications1‑3, dans
lequel la génération de l’affichage de l’interface uti-
lisateur (400, 500) comprenant l’indicateur dyna-
mique de vent (310, 402, 502, 602, 620) comprend :
la génération de l’affichage de l’interface utilisateur
sur un écran principal de vol d’un véhicule aérien.

5. Procédé mis en œuvre par ordinateur (700, 800)
selon l’unequelconquedes revendications1‑3, dans

lequel au moins une partie des données de mouve-
ment du vent est capturée par au moins un capteur
d’un véhicule aérien, et dans lequel l’interface utili-
sateur (400, 500) est affichée sur au moins un écran
du véhicule aérien.

6. Procédé mis en œuvre par ordinateur (700, 800)
selon l’unequelconquedes revendications1‑4, dans
lequel au moins une partie des données de mouve-
ment du vent est reçue par un premier véhicule
aérien à partir d’un deuxième véhicule aérien, et
dans lequel l’interface utilisateur (400, 500) est affi-
chée sur au moins un écran du premier véhicule
aérien.

7. Procédé mis en œuvre par ordinateur (700, 800)
selon l’unequelconquedes revendications1‑6, dans
lequel l’indicateur dynamiquedevent (310,402, 502,
602, 620) comprend aumoins un objet 3D exécutant
une animation continue.

8. Procédé mis en œuvre par ordinateur (700, 800)
selon l’une quelconque des revendications 1‑7, le
procédémisenœuvreparordinateur comprenanten
outre :

la réception (708), en temps réel, des données
de mouvement du vent mises à jour ; et
la génération (710), en temps réel, de l’affichage
mis à jour de l’indicateur dynamique de vent
(310, 402, 502, 602, 620) dans l’interface utili-
sateur (400, 500) sur la base aumoins en partie
des données de mouvement du vent mises à
jour.

9. Procédé mis en œuvre par ordinateur (700, 800)
selon l’une quelconque des revendications 1‑8, le
procédémisenœuvreparordinateur comprenanten
outre :

la réception (704) des données d’orientation
associées au véhicule aérien,
dans lequel la direction de l’environnement 3D
est basée au moins en partie sur les données
d’orientation.

10. Procédé mis en œuvre par ordinateur (700, 800)
selon l’une quelconque des revendications 1‑9, le
procédémisenœuvreparordinateur comprenanten
outre :

lemaintien d’une caméra virtuelle à l’intérieur de
l’environnement 3D ; et
la capture de l’indicateur dynamique de vent
(310, 402, 502, 602, 620) à l’aide de la caméra
virtuelle.

11. Procédé mis en œuvre par ordinateur (700, 800)
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selon l’une quelconque des revendications 1‑9, le
procédémisenœuvreparordinateur comprenanten
outre :

l’orientation d’une caméra virtuelle à l’intérieur
de l’environnement 3D sur la base au moins en
partie des données de mouvement du vent ; et
la capture de l’indicateur dynamique de vent
(310, 402, 502, 602, 620) à l’aide de la caméra
virtuelle.

12. Procédé mis en œuvre par ordinateur (700, 800)
selon l’une quelconque des revendications 1‑10, le
procédémisenœuvreparordinateur comprenanten
outre :

la réception des données directionnelles asso-
ciées à un ou au véhicule aérien ;
l’orientation d’une caméra virtuelle à l’intérieur
de l’environnement 3D sur la base au moins en
partie du véhicule aérien ; et
la capture de l’indicateur dynamique de vent
(310, 402, 502, 602, 620) à l’aide de la caméra
virtuelle.

13. Procédé mis en œuvre par ordinateur (700, 800)
selon l’une quelconque des revendications 1‑12, le
procédémisenœuvreparordinateur comprenanten
outre :
ladéterminationà l’aidedesdonnéesdemouvement
du vent, de la vitesse d’animation sur la base au
moins en partie d’une formule mathématique, d’un
algorithme, d’une table de correspondance ou d’une
plage de valeurs de données.

14. Appareil comprenant au moins un processeur et au
moins unemémoire incluant un code de programme
informatique, ladite aumoinsunemémoire et le code
de programme informatique étant configurés pour,
avec ledit aumoins unprocesseur, amener l’appareil
à exécuter l’un quelconque des procédés (700, 800)
selon les revendications 1‑13.

15. Produit de programme informatique comprenant au
moins un support non transitoire lisible par ordina-
teur comportant des instructions de programme lisi-
bles par ordinateur stockées sur celui-ci, les instruc-
tions de programme lisibles par ordinateur compre-
nant des instructions qui, lorsqu’elles sont exécu-
tées par un appareil, sont configurées pour amener
l’appareil à exécuter au moins l’un quelconque des
procédés (700, 800) selon les revendications 1‑13.
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